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MOLUlS(^A FROM BRAZIL 


l\\ (\\niA)TV\ J()A<nMNA M\uin 

Th(' siratisi,raj)hu‘ rana(‘b of R^rrostrial Mollusca in South Aniorica 
aro iiH y<‘t larf]j(‘ly unknown, an<l vory fow iiuh^x .spoci(\s luavc' boon do- 
t(‘nninod. But in Brazil fossil land sholls hav(' lat(‘ly boon doscribod by 
ih(^ writ<‘r from suhaoriah oaloan^ous briwia at Almino Affonso, south- 
wosl of Paul, Rio (Jraiuk* do Norh', and iissif>nod to tho Ploistoconod 
And tho |)r<‘s(‘n< pajMn* <l<‘scril)('s fossil torrostrial mollusks from Fazonda 
Sao Josrs Stall' of Rio d(' JaiK'iro, anil from rporani>,a, Slato of Sao 
Paulo, and disoussi's Ui<‘ir sIratiRraphie horizons. 

Th<' oolli'clions lu'ri'in <l<ssoribod won' si'nt to tho writi'r by Dr. 
Muzi'bio d<' <)li\<‘ira, Din'olor of tlu' (Sooloaical Survc'y of Brazil, with 
pormission to publish Thi' illustra(o<l typ<' spooimons aecoinpanyinc? 
this papor an' <l('j)osit(*d in th(‘ Di'partmont of Gooloj^y and -Invorto- 
bralo Pahu'onloloay, Anu'rioan Musoum of Natural History, Dr. (^hostor 
A, R('ods, Curator. Tlu' illustrations havo Ix'on drawn by Mr. Goor^o 
S. Barki'iitin. 

In d<'sorihinf» th<* Brazilian fossil land slu'lls wo aro f^ri'atiy indobtod 
for tho advii'oaud di'oisionsof Dr. Ilonry A. Pilsbry, Curator of Mollusca, 
Philadolphia Aoadomy of Soic'noi's, tho workl authority on t(‘rrostrial 
inolluskH. 

1. Thk "riom KKTiUAU Fossil MoiiLusi’A kuom Fazknua Sao Jort£ 
iTAnoHAin, Statk ok Rio dl Janiciuo 

A oolli'otion of fossil torrt'strial Mollusca of urc'at palaoontolojiical 
and strati graphical inti'ri'st was luailo by Dr. A. Lam('f»o, of tho (k'oloj^i- 
cal Survi'y of Brazil, at Fazi'iula Sao Joso, Municipality of Itaborahy, 
Stat(' of liio <lo Janeiro. Associated with tho sholls was a crocodilian 
jaw. 

An oarIi('r colh'ction was inado by Dr. Luciano Jaccpios dc' Moraos at 
Fazi'uda hJrnosto Coulx', vc'ry near tho ])r('S('nt locality, but the only 
idontifiabk' form was th<' bas<‘ of a l:^tr()phocheiluii Jiss^iod from its 

'Mauiy, ('ailottn .1 JWHt ‘KomhiI Kioin N<>tUi<*a»l(*nj Bttiwl ' Bulletin Amorican 

Munmim <>1 miurfti HiHtmyi LXVil* AUiHo U PP 107 170,01 wiiJigB I, a,:) 
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general aspect to the Tertiary.' My decision is now corroborat<*d by the 
well preserved shells in the new collection. 

The formation at Fazenda Sao Jast? is a very pure limeslone, almost 
entirely free from magnesium.^ It is used for tlie manufacture of Port- 
land cement at Guaxindiba. The matrix is liglit-yellow an<l t lu* enclowsl 
shells cream-white. It is sometimes oolitic or pisolitic. A thin section 
sent by Dr. Oliveira shows beautifully the very fine, concentric layers of 
which the oolites are composed. This oolitic and pisolitic /or iV.f of tin* 
Fazenda SSo Jos6 limestone recalls the similar but very much older 
ooUtic limestone of the State of Sergipe.* The S5o Jose? oolites are Ter- 
tiary while the Sergipc oolites are Cretaceous. 

The Fazenda Sao Jos^ limestone lies directly upon the crystalline 
rocks. It is surrounded by, and cradled in Archac'an giu'iss. The only 
other sedimentaries in the region arc of late Quaterinuy age.' 1’h<‘ 
fossils in this limestone are so very unlike the land shells now living in 
Brazil that they suggest a Miocene age, with an uppermost limit of 
Pliocene. In Dr. Lamego’s small collection there are actually two iM'w 
genera, one allied to an African type but unlike any genus now living on 
the American continents. This startling change pouits t o Mioceme rather 
than to Pliocene, since Pliocene forms are not so very different from the 
Recent. But we know as yet so little of the stratigraphic ranges of land 
shells in South America that the age may be as young as Pliocene, to 
which the SSo Jos6 limestone is referred in Dr. Oliveira’s latest generalized 
geological section of Brazil.® 

A photograph of the crocodilian jaw shows eight Uvth, is not {iuit<' 
complete but measures 100 millimeters in length. Dr. Churk's ( ’. Mook, 
of the American Museum of Natural History, who has siM'ciulized on 
crocodilians, kindly passed judgment upon this, and slnti'S that i( re- 
sembles the living gemus Jacaretingn, and is nearest to J. taliroHtrh in 
form, and that it is probably a Miocene or Plioceiu* relaUv<* of Jnatn'^ 
tinga latirostris. 

The genus Jacaretinga was created by Spix®in 1825, with J, moachifer 
and J. punctidatus as genotypes. Jacaretinga lalirosiriH wiis <leHcrib(“d 


^Maury, Carlotta J. 1929. ‘Novas CoUcecTcb PaloontoloKicas do Hoiviyo do UnmU.’ 

Fobbois Terrestres Terciazios do Estado do Rio de Janeiio. Roletizzi, N 33, Hoi vi^o ( JooloKioo 
logico do Biaeil, pp. 4-7. 

^Oliveira, Dr. Eusebio de 1934. Inlttterxs. 

^Maury, Carlotta J. 1934,inpre&6. ‘ O CretaceodcSeigipc ’ MonogtaplilaHdoHorvzoo (loologioo 
e Mineralogico do Brasil, XI. 

^Oliveira, Dr. Euzebio do. 1934. In htterib. 

‘Oliveira, Dr. Euzebio de. 1933. ‘Oeologia Historica do Brasil.’ Oolutnna Ccologipa orgiinizmlu 
de aocdrdo com os estudos feitos at^ 31 de Dezembro do 1932 PaKiiin 1. Kio do Junoii o 

‘Spiz, Joannes Baptista do 1826. * Animaes Nova sive Hpooios Noviu* Laoorlururn (IUiih in ItinoM* 
per Brasiliaxn Annis wDCCCXVII-MDCCCXX Jussu ot Auspiciib Maximiliani JoHoplii I Bavariao 
Regis suBcepto collegit et dobcxipsit Dr. J. B. de Bpix,* p. 1. Hoo also pp, 2, 3 and Tuhlt^H 1,11. 
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by Spix’ IIS Caiman foiuul by him in pools alonji; Rio Sao Fran- 

cisco. Tlio six'cifio nanu' fiHvpa^ f(‘ll undtn* syiionyiny of latiroHtria, 
f»,ivon t\vcnly-thr(M‘ yc'ars (‘urlicT by Daudin.- Drs. Mook/* Schmidt/ 
and W(*rn<*r'’ r('C(‘nt (h^scriptions of Javaretlnga latitmirfa Daudin. 
The skull is very broad and short; the animal attains a lnnfj;th of two 
mot(‘rs or mon*, and wIkmi adult is uniformly of a dark olive-ftroon color. 
In Brazil it is liviiui; in tlu' States of Pernambuco, Bahia, Minas Geracs, 
Sao Paulo, Rio Grande do Sul, and is also in Paraguay and Argentina. 

The nnnains of tlu» Miocene* or Pliocene ancestral precursor of this 
crocodilian are* fossilized in tlu* Fazenda Sao Jose limestone. 


MOLLUSC^A 

STBlBFrAXlDAE 

Ptyohoteematinae 
G(*nus Brasilennea, gen. nov. 

In tlu* light-y(*llow linu*ston(* of Faz(*nda Silo Jost'* are beautifully 
pres(*rv(‘d, <*legantly sculpt ur<*d terrestrial shells representing a new 
g<*nus and sp<*ei(*s. Dn Pilsbry has kindly <*xamined the specimens and 
slate's*’ that tlu* sh<*ll is a totally new ty])<* for America, being related to 
the African g<*mis Pii/vhotmna and n(*ar(*Ht to Knnea, a subg(*nus of 
IHychotremn, He* adds that it diffc'rs from both Knnea and Ptychotrema 
by the pr(*s<*ne(* of a pari(*tal lamella, while* in those genera only the 
angular lanu'lla is <le*V(*lope*d; also by the straight pari(‘tal margin of the 
]M*ristome*, 

The* nenv ge*n(*rie name* is eoniipounde*d by Enncdf the form most 
cle)s<*ly allie*d, and the country of Brazil, because* this is the first occur- 
rence* known e)n the Ame*riean ce>ntine*nts of a shell of this typically Old 
World race. 

Se)nu‘ sixty r<*ce*nl Hp<*ei(»H of Enrm are living in Africa, Madagascar, 
Mauritius, Inelia, G(*yle)n, anel Formosa. In vi<*w of this Indo-African 
elistribution, tlu* stat(*itu*nt e)f BlaiuP that Ennea bicolor, in 1861, was 
living on the Island of HI. ''I'liomas, W<*st Indi<*H, and had also b<*cndis- 
ce>ve*r(*d by "riu'odore* Gill on Trinidad, W(*st Indie*s, is very striking. 


‘S|>ix, W. n/. pi> \ Ti, T«bI««IU. (I>rftwin« of iniiiio luiimal, iwlucod.) 

'Oamlm, I8e)2 UlHt Hope , U. !>. U7. iSHCromiituHhtiroHtrh ) 

‘M(K)k, e}mpU*K < *, Sulktiii \nK*rl(aii Munpum Naiuial Hwtoryi XIJ\, p 2SH. (Ah 

Jnrnr^ hliruHlrtH ) 

<Schmwlt, Kuil 1* n>2H, I*uhh(MttloUH Ku»lil Coluinbuui Mohcuiu, CIupuko. Zoology, XII, p. 

2U1. Cnimitn IntirnHttiH ) ^ « i. » . . 

‘•Wornor, Kmnp. U«W. ‘ Ibw Tiotrou-h/ tl2 Lioforung. RcptilUi. norioata Bc^rlin and Lpiiwig. 
pp. 2e» JW), iig. 2e) (MkuU (Ah Janirthtm latirmtri».) 

Udlnbry, n<*my A lOIU. ht llfOnH , . i n r ..i. w ^ 

nUaml. Tlionnw 1H(U . *Th<‘ Dwlnbullon of tbt* CSonoia and Sp<‘ciCH of tod SUoUh of thp Went 
Indmn iHltindH.’ AiiuuIh Lyomnit of Natural UiHtoryi Now \ ork, \ IT, pp. 21, 22, Tablen i, IJ. Seo 
atw) tthnii VI, p, 1 17 
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Bui no Antillean specimens ai*e catalogued in the Bland colk'ction. More- 
over, Ennea bicolor Gould has been tissigned by Dr, Pilsbry* to ilie sec- 
tion hidoeimea of Kobelt. Ennea was creah^d about eighty years ago by 
H. and A. Adams^ and has not been cited from the American contijients. 
The Brazilian fossil new genua, Brasilennca, in g('neral aspc'ct resembles 
somewhat Ennea cerea Dunker, 1865, especially the specimen figured by 
Tryon® with strong sculpture, but a shell in the American Museum from 
Zanzibar does not have at all the pronounced ribbing of our fossil and of 
Tryon’s figure. 

The genus Ptychotrema Morch, 1852, is characteristically African in 
distribution. 

Dr, Lamego's discovery of the Brazilian fossil shells is the first 
trace of a related though distinct genus on the Anu^rican contiiu'iits. 

The description of the genotype and only si)(‘ci(‘s y(‘t known is ns 
follows: 


Brasilennea arethusae, sp. nov. 

Figb 1, 2 and 4: Holotvpe, Amor. Mus No. 2(237. 

Fig 3: Cotype, Amoi Mus No 24238. 

Fig 5; Cotypo, Amoi Mus No. 24239 

Shell of medium size, the adult form convexly subcylindrical wit h t ho 
greatest breadth near or a little above the center of llie sh(dl. Volutions 
many, with their sides convexly flattened. Sutures linear and dislinot. 
Apex of the shell obtusely pointed, but only v(Ty slightly ('levnted, Tli<' 
first two-and-a-half to three whorls are smooth, glossy, wilh th<‘ir 
sides gently convex. Then^after the subs(‘quent whorls lx‘eoni(‘ mor<^ and 
more strongly sculptured with very fine, narrow, clos(‘ly-s(^t , sharply- 
defined ribs, which on tlie center of the shell numlxM' ix^arly thux* to a 
space of one millimeter. There is a graceful ehangr* in (h(‘ dinx'tion of 
the trend of th<' libbing, the nbs on the spire hiding very ohli(|U(‘, but tlu)S(‘ 
on the last volution are almoKst vertical. In th(‘ adult sh<‘ll th(‘ last 
whorl narrows markedly, and on the aboral sitk' shows two strong (‘x- 
ternal sulci, one central, the other basal and defining tlx* conspicuous 
perforation of the shell. Aperture with two pronouiuMxl folds within. 
Onefold is on the columella, well shown on one specinx^n to be strong and 
rounded, while the other fold is sharper and is on the upp<'r innen' margin 
of the aperture, nearly median. Outer lip straight, with a paralhd 
lamella on a perfect shell. Height of adult shell 25 mm., gr(‘a1(‘st width 


iPilsbi v» Henry A 101 0 ‘ A Revie \ of the Lund Mo11uhI(h of the BelKiati C'oitjco Kxp(>diti<iii IWKK 
1916 * Bulletin American Museum of Natuial IJisloiv, XL, p 223 
^A.damH, H andA 18*55 ‘Genera Recent MoIIuhch ’ II, p I7I 
»Try on, George 1884 ' Strut tuial and Systematic Com hology,’ III, p 17 




Vlf^. 1,2 (wkI 1. BrmiU-utuu aivthumr, luul Hp. nov. X 2^- Amot . Muh. No. 
21237, hoIotyjM'. 

Fir. 3, BrmiUnwn owMimw, jtcii. amt hj*. «ov. X 2%. Amor. Muh. No. 24238, 
PotytH'. 

Fir. fi. flmwYrn/Ko/trr/AuHOf.yMUiiRKhi'n. X 2*i Amcr. Muh. No. 24230, potype. 

s 
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14 mm. ; height of aperture measured obliquely, 9 mm., gi'oatcst wdlh 
of aperture 7 mm. 

In addition to the adult shells, there are several yoxing sIm'IIs j)rov(>(l 
by their sculpture and form of the upper portion tobe adolesw'iil nu'inberM 
of this species, although they are strikingly unlike the adult shell.s in 
form. The young shells are subdiscoidal, widest at the base, the la.st 
whorl having the greatest diameter. The first two or three volutions an* 
smooth, while the upper surface of the following volutions tK'ars fine, 
oblique costae. On the body whorl of the adolescent shells the costae 
terminate suddenly at the sharply angulate periphery of the whorl, the 
under surface being smooth except for microscopic growth lines. The 
aperture is angulated by the sharp peripheiy, and the perfoiation is 
deep. One young shell measures 4 mm. in height and 7 mm. in greatest 
diameter; another is 6 X 9 and includes about seven whorls. 

This species is dedicated to the sylvan nymph, Arethusa, in r(>f(‘r- 
ence to the terrestrial habits of this very interesting Brazilian mollusk. 

Locality. — Fazenda Sao Jos6, Municipality of Itaborahy, Htat(> of Rio (1(‘ 
Janeiro, Brazil, In a pure, light-yellow limestone. 

Horizon. — Probably Miocene, but possibly as young as Pliocene. 


Acavisae 
Stropeoohujnae 
Genus STBOPHocBEn.iTs Spix 

The genus Strophocheiliis was created by Spix^ more than a century 
ago in a delightful old volume describing his scientific exjiedition through 
Brazil under the auspices of the King of Bavaria. Spix collected tiTnss- 
trial, marine and freshwater shells, and oversaw the drawings but died 
before the text was ready for publication, and the descriptions were com- 
pleted by J. A. Wagner. 

The genotyiie is Strophocheilus pxuiicuH MiUli'r (~S. alincida 
Spix)^. A remarkable character of the genua Strophoclwilun is the pro- 
duction of large, oblong or oval, hard-shelled, white eggs. '■l''h<‘ only 
other living genera producing similar lai-ge eggs are Panda of Australia, 
Helicophanta of Madagascar, and Acavus of CVylon. Because of the 
apparent relationship of the large-egged molluaks, SirophochciluH is 


nx, J'>^J”iesI^DUbta de 1827 In Wagner J. A. ‘Tobtacoa Fluvmlilin in ilJinnf 
Biaaiham \nnis MDCCCXN ir-\IDCCCXX Jubbu et Anspiciis ^ axiimliani Jnscpln I Ba\iuu v IN'jrw 
p 12^pf ^ deSpix’ EfUlwldpHolirankanddcMaHiuM, 

n .Lovell A 1849 * Concholoicia Iconica,’ V, Buliwm, HpociOH 191 in a si»c*t‘hu(‘M 

collprte'i bv fsoix m Brazil of Stiophoehetlui, almeula Bpix, plated by Heeve in Hynonvniy of linUmuH 
pudtcu< Muller 
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])lacod in tlio family Acavidao.^ Acamin Moiitfort, 1810, is brilliantly 
colorc'd with a rod, lilac, or jot black lip, and tho younp; on oscapinfi; from 
tho larfTo ('frc; an* about oiu'-third tho aizo of tho adult. Habits arboreal. 

Strophocheilm ranj>os through tomporato and tropical South 
Anu'rica and some a<ljaeont islaiulH. On tho continent it is chiefly cast 
of tho Andos. 

Sbrophocheilus sancti-josephi, sp. nov. 

8, t): IIolotyiKS Amcr. Mus. No. 24211. 

Sladl rath('r large', ('xcooding in size any of tho associated land mol- 
lusks in th(' colk'ction from Fazenda SiLo Josi^, and broadly ovate in 
form. TIh' ('arly whorls ai*o not preserved but the shell when entire 
include'd about seven wdiorls. The surface is much worn and eroded, 
but in a few small areas fine, oblique wrinkles of growth are preserved 
and tlu' <'ntire surface was ])robably similarly striated. Thc' aperture is 
narrowly oval. Kstiinat('d length of complete shell 45 mm., greatest 
width 27 mm.; length of a})(Ttnre measured obliquely 24 mm., greatest 
width of aperture' 10 mm. 

Ah hough poorly pn'served, IhL^ shell is so unlik(‘ any associated 
sp(‘(‘ies in th<' liuK'stone that it can be easily recognized by its broad, 
ovate form and comparativ(‘ly large size. It was judged by Dr. Pilsbry 
( o be a new si)eei(*s. 

IjOOality. Fiw<‘iKhi Hflo Jos^*, Municipality of Itnborahy, State of Rio dc 
JaiK'iro. In a pur<*, light-y<'llow limestone. 

I lo itizoN. Probably Mioe(*ne, with an extreme upper limit of Pliocene. 

BtnJMtTLIPAE 
Genus Bulxmtjltjs Loach 

Ii<'aoh (h'scrilx'd the genus about a Imndredand twenty 

y('urs ago, the genotype hmip:, Bulfmulm ex iliti (Gmelin). This genus 
first ap])(»are<l in Mi(l-T(*rtiary tini('. Its i)r('S('nt geogfaphical range is 
from Argentina and Chile through Brazil and north to Arkansas and 
'l^MUH'sstM', Nort h AnuTica. The favorite habit of living of the speck's is 
on th<' ground or on low lu'rbage, or shrubs. 

Bxllimiilus fazendicus, sp. nov. 

Fig. 10: Cotype, Am<'r. Mus. No. 24242. 

Fig 1 1: Ilolotyix', Amc'r. Mus. No. 24243. 

Shell small for tlie genus, conic-pyramidal in form, perforate, very 
TU'at and trim in ai^pearance; remarkable for its many and very narrow 

iFultou, nu«h O. l«2r). ' ChI aloaue of lAiid ShollH, * p 29. I-ow<lon. 

Uj<»ach, W. E, 1815. ‘ ZoolopjioaT MiHcollauy,’ I* P- 41. Sc‘«» alHo Tiyon and Pilsbry. J 805-0. 
'Manual of Conoholoffy,’ second Horios, X, p. 126. 




Figs. 6, 7, Itahorahia kmegoif gen. and. sp. nov. X 2}^. Amer Mils No. 24240, holotyix^ 
Figs, 8, 9. Siroph^heilussanctirjoBephifSp.noY.Xlji Amer Mus. No 24241, holotype. 
Fig. 10. BidimidusfazendicuSj sp. nov. X 2^. Amer. Mus. No 24242, cotype. 

Fig. U. BuUmidus fazendicust sp. nov. X 2)^. Amer. Mus. No 24243, holotype* 
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whorls, the adult comprising nearly nine volutioas. The shell is widest 
near the base and tapom rapidly and evenly to the acute summit. The 
extreme apex formed by the earliest whorl appears, however, slightly 
obliquely flattened, due to its sudden increase in convexity. The earliest 
whorls seem entirely smooth, but one specimen shows on the third volu- 
tion fine, iH'arly vertical striae. As a whole the shells are smootli except 
for microscopic, oblique wrinkles. Aperture ovate, lip thin, columella 
nearly straight. The most perfect shell measures in length 17 mm., of 
wfliich 8 mm. are occupied by the spire and the remaining 9 mm. by the 
body whorl. Greatest width of shell nearly 10 mm. Length of aperture 
measurc'd obliquely 6 mm., greatest width of aperture nearly 5 mm. 

Dr. Pilsbry kindly examined this fossil shell and found that it was 
not closcdy related to any living member of the genus. The large number 
of naiTow whorls is its most iirominent feature. 

TjOCATjIty.- Fazenda Sao Jose, Municipality of Itaboiahy, State of Eio dc 
JaiKMio, Brazil. In a pui<‘, light-yellow limestone used for the manufacture of Port- 
land cement 

HoiiizoN Pi ohablv Miocene Possibly as young as Pliocene. 

Gc^nUS iTABOEAHZA, gOU. IIOV. 

Hevc‘ral of th(‘ fossil laud shells in Dr. Lamegols collection from 
Fazenda Silo Jose, Itaborahy, are judged by Dr. Pilsbry,' who kindly 
examined our six'cinnms, to represent a now genus and new species of the 
family Bulimulidao. 

The gcmeric nain(‘, Itaborahia, is from the Municipality of Itaborahy, 
in which the fossilifcTOUs limestone carrying the fossil land shells occurs. 

In this new genus the shell has the compact, ovate contour of 
RhinuH or Neopetraem, but beat's a prominent fold on the columella, 
and the margin of the columella is expanded so as to entirely close the 
umbilical cnwict'. 

For comparison, the following notes on Rhinua and Neopetraeua 
may be of vahu*. Rhifu^s wtis <lescrib('d by Albers,® in 1860, the type 
Ixdng Rhinm heterotrichm Moricand,* found at Bahia, and at Corcovado 
in th(' city of llio de Janeiro. Rhiniui resembles Bulimulus but has a 
hairy, bristly cuticle that holds particles of soil for protection of the shell. 
Rhinm is especially characteristic of, and distributed through Brazil, 

UMabry, Uomy A HWt Inlttieni 

Hlbora, I C 3 SCO ‘Die llelumi’ (Kdit D von Max tens), p 22, i LoipziR 

^Moxxeand, Stefuno ISlih M^m de Phya etSo< d’Hiat Nat , Gen^^ve, V jl, pt 2,p 4i0, PI n, 
hga 5, C (As Ilehr [Corhlootna\heUiotri(ha) See also Reeve, ‘Conehologxa Ic omet^ S wit mus, H 
xxxn, Gif: 190, Tiyon and Pilsbxy, tS*)7-S ‘Manual of Conchology,' second souch, XI, pp 74-76, 
PI xin, fiK 1, PI xnt, fiR IS 
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but extends also into Venezuela. Neopetraeus of von Martens/ 1885, 
genotype N. millegranvs von Martens, ^ is characteristically Peruvian, 
in the valley of the Marafion, in verj^ hot, sterile localities 

The characters of the genotype and only species yet known of i he 
new Brazilian genus, Itaborahia, arc as follows: 


Itaborahia lamegoi, sp. nov. 

Figures 6, 7: Holotype, Amor. Mus. No. 24240. 

Shell of medium size, broadly fusoid to bi-conic in form, compact, 
robust and solid in aspect Whorls seven or eight in number, tapering 
rapidly to the acute summit. The earliest volutions are not preserved 
in our specimens, but on the third whorl very fine ribbing commences. 
The subsequent whorls of the spire and the entire body whorl are dc'li- 
cately sculptured with very fine, microscopic, closely-set, narrow, cord- 
like riblets, with an oblique trend. Aperture rather narrow, acuminate 
above and acutely rounded below. Columella with a single strong, 
oblique, entering fold. Margin of the columella expanded into a thin 
lamella which entirely closes the umbilical crevice. Ijongth of entire 
shell 32 mm., greatest width 17 mm. Length of aperture, measured 
obliquely, 17 mm Height of spire 10 mm., height of body whorl 23 mm. 

This handsome new species, type and only representative yc't known 
of the new genus Itaborahia, is named in honor of Dr. A. Lamego, of the 
Geological Survey of Brazil, by whom it was collected. 

Locality. — Fazenda SSo Jos^, Municipality of Itaborahy, State of Rio de 
Janeiro, Brazil. In a pure, light-yellow limestone, the enclosed fossils being cream- 
white. 

Horizon. — ^Assigned tentatively to the Miocene, since the fauna is so very diff(M*- 
ent from the recent. The extreme upper limit would bo Pliocene, but in gc'iK'ral 
Pliocene faunas do not differ so greatly from the modem. 


11. The Terrestrial Fossil Mollusca from near Ipohanga, tn 
THE Vicinity op Ribeira do Igitapb, State op Sag Paulo 
Two species of fossil land Mollusca were collected by Dr. 01 lion 
Leonardos, of the Geological Suiwey of Brazil, near Iporanga, in Iho 
vicinity of Ribeira do Iguape, State of Sao Paulo, Brazil. 

The matrix in which the shells are embedded is a porous, blue-gray, 
calcareous material that effervesces freely with dilute hydrochloric acicl 
and contains many small, irregular cavities. It has rather the aspc'cl of a 


«Tvr E. von. 1885 ‘Conchologiache Mittheilungen,* I, p. 194 See also Tiyon and Pilsbiy. 

Manual of Co^hology,’ second BPries, XI, p. 170, PI xxxi, figs 24-27, XIV, p. ^ 

*Marten8, E. von. Loo oxU p 177, PI xxxn, figs. 1-4. 
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consolidated marl. This fossiliforous, impure limestone is said by the 
Brazilian Bureau of Mines to occur loase, not in situ, at the headwaters 
of Rio Cotia Grande, on the left bank of Riberia do Iguape, along the 
roadside from Ritio da Lag6a to the mouth of Rio Pardo, at about six 
kilometc'rs from Ihe latter locality. This area is occupied by the SSo 
Rotjue S(‘ri(‘s of graphitic, metamondiic, ciystalline limestones and 
marbles. I'ln* trend of this zone b(*comes increasingly eastward towards 
Furnas or Iporanga, Ihe strike finally being N70® E. Biit near Morro do 
D('scalvado it d(‘viates to NSO® R. The dip is 40° to 45° N. Dr. Oliveka, 
Director of the Geological Survey of Brazil, thinks that the erratic lime- 
stone bowlders of the headwaters of Rio Cotia Grande (Iporanga) wore 
formed m the interior of caves, or in joints, of the S5o Roque Series. 

Dr. Othon L(‘onardos' has just published a full description of the 
SSo Roque Series, with a discussion of the age of the series which ho re- 
gards as younger and k'ss metamorphosed than the rocks of the Archean 
Compk'x. Very interesting photoengravings of outcrops arc also shown 
by Dr. Leonardos. 

h'i('l(l geologists suggested the jmsibility that the Iporanga fossilifer- 
ous liuK'stone might be of the same age as the limestone of Pazc'iida Sfio 
Jas(?, Rio de Jaiu'iro. But the shells from Iporanga, SSo Paulo, are very 
closely related to living speciiw of Brazil, which indicates that the erratic 
bowlders of Ii)oranga are decidedly younger tlian the limestone of 
Fazenda Sfio Josf*. The similarity of the Iporanga fossil shells to the 
recent fauna of the region suggests that the erratic blocks arc not older 
than Pleistoame. 

Dr. Euzebio de Oliveira has made observations of striking biological 
interest regarding the struggle for life and eager quest of Brazilian land 
shells to obtain the lime needed for their growth. He finds on lime soils 
these' mollusks are far more abimdant than on non-calcareous soils, but 
(*ven on lime soils th('y .seek piece's of lime'stone. And in an'as wlu're 
lime' is scarex' tlu'y ele've)ur e)lel, elead shells. At the e'utronces of caves 
which are' ve'ry coinmem in the Xiririca-Ipe)ranga region of Sfie) Paulo, 
great epiantitie's e)f lanel shells are' fre'quently fenind, having ente're'd to 
fe'e'd upeni the' lime eif the oave'm walls. The Ribenrfio das Ostras, which 
runs t lirenigh tlie ceive e)f Tapagem, in the Seira do Anelre? Ijopes, owes its 
name te) innunu'rable she'lls e)f Strophocheilus that have entered seeking 
lime, and tlu'ir she'lls appe'ar coated with a fresh layer during their 

Ux'onardoR, Othon iConry, *Ohumba o Ptatu no Brasil/ Dopanomento Nacioiial da Produefio 
Minoial. Rorvity) de Fomoufo da Ptoduo&o Mineral. Bolotim No. 2, pp. 71, 73, 88; Eetampae 10, 12, 
18, 10. Kio dp Janeiro, 1931 
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sojourn in the cave. The same species found dead in caves may often bo 
found living on the ‘^sambaquis.’’ 

Sincere thanks are offered to Dr. John B. Reesidc, Jr., of th(* United 
States National Museum, for advice; and to Mr. F. Stearns Mac N(‘il, 
also of the National Museum, for very skilfully freeing the sh(dls from 
their hard matrix, and for determining their living allies, decisions con- 
curred in by Dr. Pilsbry. 

Genus Strophochbilus Spix 
Group of Strophocheilus ovatus Muller 

StrophocheiliLS ovatits^ was so named by Muller because of its ovate 
form, unusual in the genus. The adult shell is large, solid, ovate, chest- 
nut-brown, glossy, and handsome, attaining 128 X 80 millimeters in 
size. The lip is usually a deep crimson-rose, hence the name Stropho- 
cheilus haemastomus given by Spix,‘^ who over a century ago, collected 
specimens at Bahia, and at Sao Sebastiao on the coast south of Rio de 
Janeiro, recording of the latter : “ Habitat in sylvis prope Sebastianopoli 
The specific name given by Spix fell into synonymy of the earlier name 
ovatus of Muller. 

A fine shell of this characteristic Brazilian species was collect(»d 
by d^Orbigny^ in the suburbs of Rio de Janeiro, measuring 120X65 
naillimeters. 

The fossil Strophocheilus from near Iporanga is related to the recent 
S. ovatus and is described as a subspecies of that well-knowia shell. 


Strophocheilus ovatus iguapensis, subsp. nov. 

Fig. 12: Holotypc, Amer. Mus. No. 24244. 

Fig. 13: Detail of sculpture of holotype (Amer. Mus. No. 24244). 

In the collection are two incomplete specimens which indicate' that 
the shell was of the Strophocheilus ovatus group. Each specimen inchuh's 
about five whorls; the apex of one is preserved, but tlu' fifth whorl is 
deformed by pressure; the other lacks the apex but shows th(' ovaic' 
outline. This fragmentary shell measures 16 mm. in height and 16 mm. 


iReeve, Lovdl A. 1849 *ConcholoKiaIcoiiica.’ Bulwius. Spmoh and fiRuio 212. S|H*PUu<‘n 
from Rio de Janeiro. See also Tryon and Pilhbiy, 1896-0. * Manual of ConcholoRy/ h(‘1*ioh, X , 

pp. 24-26, PI. XII, fijsB 60, 61. 

^Spix, Joannes Bap^tista de. 1827. In Wagnei, J A. 'Testaoca Pluviatilis quae in Itincic p(^r 
Brasiliam Annie MDCCCXVII-MDCCCXX Juasu et Auspicub Maximihani Josephi I Buvanae Hc»f?iH 
suscepto coUegit et pingenda curavit Dr J. B. de Spix,’ p. 12, PI xi, fig 1. As Btrophoefmlu^i /<«/*- 
vwsUmuB Spix. But ilelir ovata Muller, Hist. Venn., ll, p 85, is pnor. 

. 1836-43. * Voyage dans I’Am^rique Mdrimonale.’ Ex(^cut^ pendant 1 (*h atin^'en 

1826-33. Tome V, Troisi^me partie, Mollu&queSjpp. 29^3(W Paris. 

‘Moluscos del Viajo al Pacifico' and in Journal de Conehyliologie, XXI 11, 
d^lh^ Ik^’ records that the early Spanish naturalists collected in South America 211 HpecioB of 




Fip;. 12. SfropfiochHlua ovatua iguapemia, subsp. nov. X 2%. Amcr. Mus. No. 
24244, holotyp<*. 

Fig. 13. fltrophocheilua ovatus iguapermSy sculpture detail of holotype (Amor. Mus, 
No. 24244). X 10. 

Fig. 14. Thauma&tm magniftcua othoniy subsp. nov. X 1%, Restoration made from 
Amor. Mus, No. 24246, holotypo, and from Amor, Mus, Nos, 24246 and 24247, cotypos. 

Fig. 16. Thaumaatua magnifies othoniy early whorls. X 2%. Amor. Mus. No. 
24246, ootyp(‘. 
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in greatest width. The apex is rather blunt, the initial portion being 
very slightly sunken, and the first ono-and-a-half volutions ai'c smooth. 
The second and third whorls bear striking and handsome arcuate* ribbing, 
the ribs evenly-spaced and strong. On several small areas, one bi'ing 
on the fourth whorl, the outer shell layer is preserved. KxamiiKKl und(‘r 
a strong lens, these areas arc seen to be covered with wrinkled, wavy 
striations which extend over both the ribs and their interspacevs, and tlx' 
striae bear extremely fine, rather sharp crenulations. This microscopic 
ornamentation is shown in a detailed drawing magnified ten times. 
These crenulations recall the granulations mentioned by d'Orbigny in 
Stroyhocheilus ovatus. But no traces of malleation are shown in our 
fossils although possibly present on the later whorls which are lacking. 

The arcuate ribbing in the fossils is stronger than in any shells in 
the American Museum of Strophocheilus ovatm, but a young specimen 
figured by Tryon and Pilsbry of that species approaches the ornamenta- 
tion of our fossils. The arcuate costae shown in Reeve's figure of BuUmus 
ohlongus^ are similar to those of our fossils. 

Locality. — Near Iporanga, in the vicinity of Ribeira do Iguapo, State of Sito 
Paulo, Brazil. In erratic limestone bowlders thought to have boon formed in caves or 
joints of the SSo Roque Series of metamorphic crystalline limestones occupying this 
area. 

Horizon. — Probably Pleistocene. 

Genus Thaumastus Albers 

The distribution of the genus Thaumastus Albers, of the family 
Bulimulidae, is chiefly South American, but a few species are living in the 
Antilles and in California. The genotype is Thaumastus hariwegi 
Pfeiffer. 


Group op Thaumastus magnificus Gratblottp 
Thaumastus magnifiem Grateloup^ is a loading member of t he* r<*c(‘n 1 
terrestrial molluscan fauna of Brazil. The shell is elongated, large* and 
handsome, shining, dark olive-green to brown, with bands of yellow at 
the sutures, and the apertm-e dark, pearly within, with a white columella. 

A fossil member of the ThaumastiLS magnificus group is In llu* Ipo- 
ranga collection. 


iReeve, Lovell A 1849. * Conchologia Iconica.’ Bulimua, odio«r;ui., Fiiturt* 210. TiiiH 

moUiwk was said by,d Orbi«ny to bury itself deeply in the earth durinR the dry HPason, oriiorKinff with 

WM thought by d’Orbigny to boabout ton yours. 
/Grateloup, J. P, S. de. 1839. Actos Soci4t€ Lmn Bordeaux, XI, pp 103. 419, Pi iv. fia 1 
Bidtmits magnijlietts.) ♦ ^ 
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Thaumastus magnificus othoni, subsp. nov. 

Pig. 14: Eehtoration from Holotype, Amcr. Mus. No. 24246, and from Amor. 
Mus. Noh. 24246 and 24247, Cotypes. 

Fig. 16: Cotypi', Ami'r. Mas. No. 24246. 

Th(' niatorial consists of a specimen (Amcr. Mus. No. 24245) sliow- 
uig the general form but with apex and base lacking; a specimen (Amer. 
Mus. No. 24246) showing the early whorls very perfectly; and a basal 
portion (Anw'r. Mus. No. 24247) showing the aperture*. The drawing is 
a reconstruction baaed on these three specimens. 

Shell rather large, elongate, imperforate. Spire high with the sides 
of its volutions slightly convex. Summit blunt, the apex depressed and 
sunken. Whorls about six-and-arhalf. The earliest whorl is almost 
smooth but shows under a strong lens exceedingly fine wrinkles parallel 
to a minute, oblique, terminating ridge. This early part of the shell is 
like a miniature Planorbts in form. The second whorl is delicately orna- 
nu'nted with fine growth lines which become stronger on the subsequent 
volutions. Kxtremely fine concentric striae may be observed on the 
center of the whorl. The early sutim's ai-e linear, the later slightly 
channeled. On approaching the apertiirc the suture desct'nds a little. 
Aperture ovate-acuminatc*, rather murow, with the outer lip thin and 
sharp, (loliunella somewhat reflexed, with a narrow callus. Estimated 
length of entire shell 70 mm., greatest width 28 mm. Length of aper- 
tui’e measured obli(iu('ly 34 mm., greatest width of aperture 15 mm. 

Comparison shows tliat thus foasil shell differs in outline from typical 
Thaumastus magnificus, the body whorl of the fossil being proportionately 
more slender. 

This subspecies is dedicaU'd to Dr. Othon Leonardos, of the Brazil- 
ian Geological Survey, by whom it was collected. 

Locawty. Near Iporauga, in the vicinity of Ribcira do Ignape, State of Siio 
Paulo, Braail. Tn erratic limestone bowlders thought to have been formed in eaves or 
joints of th(* Hfio HoquehH<>riesof metiunori>hic,oryHtalline limestones occupying tins 
aiva. 

lloiiizoK.- Prol>ably Pleistocene. 
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NEW SPEOIER OF NYCTERIBIIDAE AND STREBLIDAE 

(DIPTERA) 

By C. H. Cukran 

Th(‘ following descriptions arc based upon a rather large collection 
of bat parasites submitted by Major L. H. Dimn, with the request that 
the new spi'cies, already recognized by him, be described. Inasmuch as 
Major Dunn has under preparation a treatise on his work in the Panama 
Canal Zone, records of the previously described species are not included 
in this contribution. I am greatly indebted to Major Dunn for the 
privil(‘ge of examining the interesting collection and also for permission 
to deposit the types in The American Museum of Natural History. 
Paratypes have bevn returned to Major Dunn. 

NrcTKRmnDAE 

The colk'ction contains two undescribi'd species of Basilta taken 
from the bat, Myotis nigricams Wiedemann. In 1916 Dr. G. F. Perris 
illustrated two siK'des of Bauha and in 1924 published a review of the 
known American Nycteribiidae in which seven species of Baailia were 
listed, three' of them being too poorly described to be determined with 
any degree of ce'rtainty. From an examination of the descriptions and 
figures it seems ce'rtain that the two species described as new in the fol- 
lowing pages can not possibly be the same as species described from 
South America, hut there is a possibility that one of them may prove to 
be identical with the spi'cies described by Bigot as NydenJna mencana. 

I hav(' pri'pared a key to those' females of B<mha that have been 
illiistrate'd sufficii'iitly we'll to iM'rmit eif the'ir peisitive ide'iitification, but 
I have maele' nei atte'inpt te) key out the male's. The terminedogy used is 
thati e)f Fe'rris, but tlie're appe'jus te) be senne ce)nfusie)n in regard to the 
he)me)logy e)f the' te'rgite's. In my sliele of B. myotis ( 9 ) the're appears to 
be a suture separating the first visible tergite near the base, but an ex- 
aminatie)n of specime'ns in alce)hol pre)ve'a that this is not present. The 
impre'S8ie)n that a suture is present is gained from the presence of a 
slightly concave are*a at the basal fifth of the tergite. It would probably 
be much better to designate the tergites as “first visible,” etc., a course I 
have followed in the description of B. dunni. 
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Key to Females op Basilia 

1. — ^The lai:go torgitc occupying the middle of the abdomen without discal hairs except 

toward the sides (Fig. 3) 2. 

This torgite with discal hairs toward the middle (Fig. 1) 3. 

2. — ^The large (third) torgite with discal setulao toward the sides; side's of t Ik* abdomen 

with long bristles beyond the middle (Fig. 3) niyotis, n. sp. 

The large (third) torgite without discal sctulae latei’ally; sides of alxloitKui with- 
out long bristles spoism Rilx'iro. 

3. — Median, large abdominal torgite divided in the middle *4. 

Median large tergite composed of a single piece, more or less emarginate in th<‘ 
middle behind r>. 

4. — Inner ends of the sections of the third tergite produced post(*riorly into a pair of 

long processes corynorhini Ferris. 

Inner ends of the sections of the third tergite wscarcely produced. 

ardrozoi Townsend. 

5. — The large tergite bare in the middle and in front (Fig. 1) danm, n. sp. 

The large tergite liaired in the middle and in front fordpata Ferris. 


Basilia autrozoi Townsend 

Nycterihia ardrozoi Townsend, 1893, Jour. New York Bnt. Soc., I, p. 79. 
PmidJMdia mexicana Speisee (not Bigot?), Zeitschr. Hymen, u. Dipt., II, p. 172. 
PmidUidia arUrozoi'FtiKBis, Ent. News, XXVII, p. 434 (f.); 1924, Ent. News, 
XXXV, p. 196. 

Recorded from New Mexico, Louisiana, Texas, California, and 
Mexico, from several species of bats. Ferris has published oxcollont 
illustrations. 


Basilia corynorhini Forris 

Pmicillidia corynorhini Ferris, 1916, Ent. Nows, XXVII, p. 435 (f.). 

Recorded only from Corynorhinus macrotus pallescens from Cali- 
fornia. 


Basilia farruginea Ribeiro 

Ribbiro, 1903, Arch. Mus. Nac. Rio de Janeiro, Xlf, p. 175 (f.); 1907, id<*ni, 
XIV, p. 231 (f.). 

The descriptions given by Ribeiro do not agree with eitlu^ of the 
species described as new in this paper and the species appears to diff(T 
from all others described. In 1903, Ribeiro figured the male, but only 
the head of the female was figured in 1907. As point, ed out by Ferris 
in 1924, the species cannot be positively identified at the present time. 
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Basilia dunni, new species 
Fij^ros I and 2 

A rather largo species, tlie female slightly over 2 mm. in length. The abdomen 
shows distinctive* characters, but the head, thorax, and appendages do not. 

Female. — First visible tergite convex and with stout bristly hairs on the disc, 
the ap(*x with seven pairs of long bristles, the sides with six pairs of shorter ones. The 
large diseal tergito b(*ars scattered stout setulae except in the* middle and in front; 
on the post(*rior bord<*r tliero are long bristles but the sides bear shorter ones pos- 
teriorly. The third visible tergite is divided fi*om the fourth except in the middle, 
it bears two short bristles on either side, and the posterior border has three or four 
bristles on each side; fourth visible tergite with short setulae and two bristles on the 
sides. The sides of the abdomen, on tlie median third, bear short setulae and there 
are two long lat<*ral bristles on each aide. On the under side the first visible stemite is 
a little more* than one-third as long as the abdomen; the following sternites, except 
the fifth visible, arc separated from each other although the suture is leas evident in 
the middle, and each bears a row of fine bristles on the posterior margin; third visible 
sternite with two rows of short setulae on the disc, the second with a row of longer 
ones posteriorly. The fifth and sixth sternites are unit(*d in the middle but with strong 
suture laterally. 

Holotype.- -FemalC; from Myotia nigricam Wiedemann, Santa Rosa, Panama, 
August 7, 1932 (L. H. Dunn), No. 498. 

Ill some respects this species appears to approach speiseri Ribeiro, 
as originally figured, more closely than the figure given by Ferris, but the 
presence of bristles on the sides of the abdomen distinguishes it. 


Basilia myotis, new species 
Figures 3 to 5 

The head, thorax, and legs display no distinctive characters, these being found 
only upon the abdomen. 

Female. —Fii-st t<‘rgito not (‘vidont, the second moderately large, widest at the 
basal third, with distinct bristh's on the sides and eight or nine pairs of long apical 
brist.l<*s (*xtending to the* tip of the third segment or beyond. Third tergite large, bare 
exec'pt n(*ar the lateral margins and on the si<ies and apex, the apical bristles intcr- 
sp(*rst*d with short spiiu's; hnirth t(‘rgite apparently repi'(*sented by a pair of pos- 
ti‘riorly conv(*rging lob<*s, each b(‘aring siweral small bristlt's. On tlie sides of the 
abd<)m<'n b(*yond the mid<lle ar<* two transverse rows of four or five bristles, three of 
them visibh* from above. On the under side the steniih* bearing the ctenidium is 
about half as long as the abdomen, the ctenidium projecting beyond the sides of the 
abdomen in most specimens; the following sternites are short and more or less short- 
ened toward the middle when* they are less clearly differentiated. The apical seg- 
ment bears four discal bristles in addition to the xmirginal ones. 

Male. —This sex agrees rather closely with the male of sjxnaen Ribeiro, but it can 
apparently be distinguished by the coarser, more erect bristles on the terminal ab- 
dominal segment. On the dorsum these bristles arc entirely erect, none being 
depressed. 
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Types. — Holotype, female, allotype, male, and paratypcs, three males and three 
females, from Myotis nigricans Wiedemann, Tapia, Panama, December 21, 1933 
(L. H. Dunn) ; six male paratypcs from the same host species, Camoganti, Panama, 
January 31, 1933 (L. H. Dunn). 

That this species differs markedly from speiseri, as figured by Perris, 
is obvious by a comparison of the figures of the female. The male differs 
by having more numerous, erect bristles on the terminal tergite and they 
extend much closer to the base. From silvae Brethes it differs in the 
presence of long bristles on the sides of the tergites and, while Brethes' 
figure of the female is none too good, it is obvious that the two forms are 
different. It is possible that this form will prove to be mexicana Bigot, 
but this can only be determined by an examination of the type. 

Basilia speiseri Ribeiro 

Psevdelytromyia speiseri Ribbiro, 1907, Arch. Mus. Nac. Rio de Janeiro, XIV, 
p. 233 (f.). 

Basilia speiseri Ferris, 1924, Ent. News, XXXV, p. 198 (f.). 

Tliis species was originally described from both sexes from Atalapha 
frantzii Peters, both sexes being figured. If the figures given by Ribeiro 
are accurate, it seems certain that the species figured by Ferris is differ- 
ent. It should be particularly noted that the bristles on the first visible 
tergite in Ribeiro’s figure extend little more than halfway to the tip of 
the second visible tergite and, in addition, the latter tergite bears half a 
dozen discal setulae on each side. Moreover, Ribeiro's figure of the under 
side of the female shows the stemite bearing the ctenidium to be much 
shorter than figured by Ferris. The specimens described by Ferris were 
from Myotis nigricans Wiedemann and were collected in Costa Rica. 

Basilia forcipata Ferris 

Ferris, 1924, Ent. Nows, XXXV, p. 196 (f.). 

A very distinct species, apparently related to dunni, new species. 
Described from ten specimens from California, New Mexico, Louisiana, 
and Mexico, from the bats, Myotis calif omicus querdnus, Myotis thy- 
sanoideSj and Nyctinomns aynocephdlus. 

Basilia mexicana Bigot 

Nyderibia mexicana Bigot, 1885, Ann. Soc. Ent. France, p. 245. 

Penicillidia mexicam Speisbr, 1902, Zeitschr. Hymen, u. Dipt., II, p. 171. 

Bosnia mexicana Ferris, 1924, Ent. News, XXXV, p. 195. 

The species is unrecognizable from the description. 
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Basilia silvae Brethes 

Cyclopodia silvan Brbtiibs, 1913, Bol. Mils. Nac. Chile, V, p. 297 (f.). 

Judging from the illustrations this species is a true Batnlia, The 
illustrations of tlu' male are excellent, but that of the female is not suffi- 
ciently clear to permit determination. 

STREBLIDAE 

Major Dunn has submitted to me representatives of foiu* new species 
belonging to the genera Speiseria and TrichobiuSj in addition to the re- 
cently described Eldunnia breviceps. The following key separates the 
American genera 


Key to American Genera 


1. — With a ctonidium of black bristles on the ventral surface of the head 2. 

Without a ctenidium on under surface of head 5. 

2. — Eyes present; wings well-dcvcdoped, with six veins 3. 

Eyes absent; wings reduced to oval pads, much shorter than the thorax. 

Metelasmus Coquillott. 

3. — Ctc'nidiuni ext(»iiding to the sides of the head and visible laterally when seen from 

above 4. 

Ctonidium ending far b(‘fore the sides of the head Eldunnia Curran. 

4. — Posterior femora about twice as long as the anterior ones; anterior cross- vein 

before the middle of the wing Strehla Wiedemann. 

PosU'rior femora decidedly less than twice as long as the anterior ones; anterior 
cross-vein beyond the middle of the wing Buctenodes Waterhouse. 


5. — ^Wings entirely lacking 6. 

Wings present, though small 7. 


6.- -Posterior legs about twice as long as the anterior ones. 


Megiatopoda Macquart. 


Posterior k'gs not twice* tis long its the anterior oni\s Paradysdiiria Speiser. 

7.- -Wings of normal size* 9. 

Wings small, narrow or short 8. 


8. -Wings er<*ct and narrow; posieTior kgs about twice* as long as ante*rior e)nes. 

Pterellipm Coquillott. 

Wings lying flat., short; poste'rior kgs not twice as long as ante*rior ones. 

A s pido ptera Coquillott , 


9. Wings with six longituelinal ve*ins 10. 

Wings with only thre*e le)ngitudinal ve'ins and one cross-vein; thorax compressed. 

Nycterophilia Perris. 

10. — ^Wings without cre)ss-veins KeseUiaCwctm, 

Wings with at least twe) cre)SH-veins 11. 

1 1. — Posterior legs e*xtremely long, threes times as long as the body 12. 

Posterior logs at most twice as long as the front pair 13. 

12. — Thorax much broader than long (Peru) Synthesiostrebla Townsend. 

Thorax decidedly longer than wide Paratrichohiua Costa Lima. 



6 


AMERICAN MUSEUM NOVITATES 


[No. 765 


13. — ^Posterior legs about twice as long as the anterior pair Speiseria KesseL 

Posterior legs obviously less than twice as long as the anterior pair 14. 

14. — Head convex laterally and freely articulated Trichobius Gervais. 

Head flattened and with lateral lobes that fit into excavations on the sides of the 
thorax Pseudostrehla Costa Lima. 


Eldunioa Curran 

Curran, 1934, ‘Fam. Gen. N. A. Dipt.,’ p. 479. 

The specimens representing this genus came to hand as the above 
cited reference was in press and the genus included in order that the key 
to North American genera might be complete, but owing to the limited 
space it was not possible to include figures. 

Eldunnia is most closely related to StreUa Wiedemann, but differs in 
having the combined mesonotum and scutellum only a little longer than 
wide and the head short and very broad. In addition, the ctenidium is 
composed of only eighteen spines and ends far before the sides of the head. 
The other characters are common to several genera in the family and 
need not be repeated here. 

Genotype. — E. hreviceps Curran. 

Elduzmia breviceps Curran 

Figures 7 and 9 

Curran, 1934, ‘Fam. Gen. N. A. Dipt.,’p. 479. 

Length about 1.5 mm. Head slightly less than three times as wide as long (ex- 
cluding the palpi), bearing a strong ctenidium below; eyes small, composed of five or 
six large facets; palpi large, subrectangular, their apices transverse, bearing some 
short apical bristles and coarse setulae, the lower surface clothed with coarse, short 
setulae. 

Mesonotum almost evenly clothed with short, coarse hairs, the margin with shoit 
bristles; anterior border strongly excavated laterally for the reception of the lateral 
lobes of the head; median line extending about halfway to the suture; suture 
gently arched forward; prescutellar row of bristles very gently arched. Scutellum 
with two pairs of short bristles, the apical pair slightly longer than the lateral. Pro- 
stemum carried forward more strongly than the middle of the mesonotum, its anterior 
margin more evidently V-shaped; propleura lying almost horizontal and platelike in 
front of the anterior coxae. Halteres moderately large. 

Legs and wings as figured. 

Abdomen with relatively sparse setulae on the under surface, the upper surface 
wholly membranous and without hair except at the apex. 

Types. — Holotype, female, and one paratype, from Lonchophylla robusia Milh'r, 
Chihbrillo Caves, Panama, March 9, 1933 (L. H. Dunn). 

The specimens upon which the above description is based were 
forwarded by Major Dunn with the notation that they obviously repre- 
sented an undescribed genus. 
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SpEiss&iA Kessel 

Kbrsbl, 1925, Jour, N. Y. Ent. Soc., XXXIII, p. 19. 

Tho only spociow thus far placed in Bpeiseria is ambigua Kessel, 
origiinilly described from Carollia perspirillatum aztecum, from Panama, 
I have seen specimens from Panama and British (luiana. 

I am rather inclined to believe that Speiseria will eventually be 
found to be a synonym of Paratrichobius Costa Lima. I am not aware 
that any males have been found belonging to Speiseria and no females of 
Paratrichohius have been recorded. It seems remarkable that so many 
females of Speiseria should be found and so few males of Paratrichobiits. 
The only specimen I have of this latter genus was taken along with four 
females of Speiseria, two of them belonging to S. dunni. The evidence 
supporting my argument is not, however, conclusive, and the two names 
may be retained until more material is available. 

The two species placed in this genus may be readily separated by 
use of the following key. 

Tablb of Species 

1 . — Median lin(‘ of the mesonotum (‘xtending to the suture; eyes apparently with not 
more than nine* facets ambigua Kessel. 

Median mesouotal lino extending only halfway to the suture; eyes with many 
fac<*ts dunni, n. sp. 


Speiseria duxmi, new species 
Figure 6 

Agrees well with ambigua K(»ssel, but the number of Gyc‘-facets is apparently 
about twenty-one (I am unable to determine the exact number in tho matcrid before 
me), the bristles of th(‘ head are stronger, and the median line on the mesonotum 
extends only halfway to the suture. On the anterior of the mesonotum arc three 
imirs of stout bristles, on<‘ on the humeri and two inside; apical scutellar bristles 
v(»ry much longer than the lateral pair. 

Th(‘ wings, legs, and abdomen do not show any striking differences. 

Types. --lIolotyiH*, female, and two jiaratyp^^s, females, from either Pteropieryx 
canim Wic'demann or Urodtrma Inlohatum Peters, El Rt^al, Panama, April, 1931 (H. 
O. Clark); two female paratyp('a, from UrodermabUohatumPotorn, Summit, Canal 
Zone, July 29, 1931 (b. 11. Dunn). 

pABATExoHOBms Costa Lima 

Costa Lima, 1921, Arch. Esc. 8up. Agric. c Med. Vetc'r., Nichtheroy, V, p. 20. 

The typo of tliis genus was originally described as Trichobius longi- 
crurus by Ribeiro. If Speiseria should prove to be the same as Para- 
trichobius the genus would contain three species, unless ambigua Kessel 
is the female of longicrurus, a relationship that does not seem likely from 
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the figure given by Ribeiro. Both these species have the median line 
of the mesonotum entire. 

I have before me a single male taken by Major Dunn at Summit, 
Canal Zone, July 29, 1931, in company with two females of S. danrUf 
and I believe it to be the male of that species. For this reason I am not 
naming it. The chaetotaxy of the head and thorax is the same except 
that the bristles are longer and stouter, especially those on the back of 
the head and front of the thorax, and the median scutellar bristles are 
very long. The front femur bears the obliquely transverse row of stout 
spines above, such as occur in longicrurus. 


Tbzchobixts Gervais 

A key to the known species belonging to this genus is presented. It 
should be borne in mind that a magnification of at least fifty is necessary 
in order that all details may be observed and that proper lighting is 
essential if the tiny sctulae on the mesonotum are to be seen. Under 
improper lighting and low magnification the disc of the mesonotum may 
appear to be bare. 


Table of Spbcie>s 

1. — ^The median line of the mesonotum extends to the suture 2. 

The median line does not nearly reach the suture, usually extending loss than 
halfway 6. 

2. — ^Femora with some coarse bristles 3. 

Femora rather densely hairy, none of the hairs stout hirsiUulus Bequaert. 

3. — ^Transverse mesonotal suture marked by a black line; length about 4 mm — 4. 

Transverse suture not marked by a black lino 5. 

4. — ^Eight scutellar bristles 7najor Coquillctt. 

Four scutellar bristles quadrisetosua Koss<4. 

5. — Small species, about 1.2,") mm. long (Fig. 8) vnifonnis, n. sp. 

I^arge, about 4 mm. long cori/norhini Cockon'll. 

6. — Mesonotum with a largo part of its surface \vithout apparent hairs, tlio minute 

ones absent 11. 

Mesonotum with at least minute hairs over the middle 7. 

7. — Mesonotum very strongly rounded in front, almost hemicircular bc^fore the 

suture caecus Edwards. 

Mesonotum much less obviously rounded, tho humeral angles mor(» or less 
evident 8. 

8. — Median bristles on the front of the mesonotum not much weaker than those 

toward the sides 9. 

Median mesonotal bristles all very much weaker than those toward tho sides 
(Fig. 10) mixtuSj n. sp. 

9. — Mesonotum practically transverse in front 10. 

Mesonotum rather evidently rounded in front phyUostomae Kosscl. 
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10. — With a row of distinct bristles in front of the scutcUum dugeaii Townsend. 

With only short sotulao in front of the scutollum (Fig. 11) blandus, n. sp. 

11. — With a row of bristlc.s preceded by a row of setulac in front of the soutcllum. 

spar ms Eessel. 

With only short setulae in front of the Mcutellum 12. 

12. — Sc‘V('ral rows of stiort setulae immediately in front of the scutellum; suture 

separal ing scuh'Ilum and mesonotum complete iruncatus Kcsscl. 

A single row of setulae in front of the scutellum (Fig. 12) parasiticus Genrais. 


Trichobius corynorbiiu Cockerell 

CocKEBBi/L, 1910, Can. Ent., XTJI, p. 59. 

? Trichobius tnajor guadrisetosus Kessbl, 1925, Jour. N. Y. Ent. Soc., XXXIII, 
p. 15. 

Despite the presence of a ferruginous line on the transverse suture, I 
am referring fifteen specimens from a “lump-nosed bat” to this species; 
they were collected six miles southwest of Freedom, Woodward County, 
Oklahoma, on July 17, 1930, by Dr. R. D. Bird. Some of the specimens 
agi'ec perfectly with Dr. Cockerell’s description, disagreeing only in the 
presence of the dark sutural line. Other specimens differ only in the 
number of facets in the eyes. 

The number of eye-facets is not an important character unless it 
differs greatly. In the series before me I find the following variation. 

Two femalcH with 1 1 ommatidia 
Two males and five fomalos with 13 ommatidia 
Five males and one female with 14 ommatidia 
One male and one female with 15 ommatidia 

In addition, one of seven specimens of T. major Coquillett has nine 
ommatidia, tlio remaindc'r with the normal eight. 

If I am correct in ihe suggested symonsmiy, the difference between 
this species and rtuijor is not confined to the number of scutellar bristles 
and position of the cross-vc'ins. The aristae are very different. In major 
the aristiv has the ras^ all on one side and they are longer than in eory- 
narhirti. In corymrhini the rays are shorter, situated on the anterior 
side, except near the apex where they arise from the inner side and give a 
peculiar bruslilike tc'rmination to the organ. This difference is of im- 
portance and the character tends to verify the distinctness of the two 
species. 

Only a comparison of the types of qmirisetosus and corynorhini will 
clear up the identity of the forms. 
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Trichobius iiniformis, new species 
Figure 8 

A small species, only about 1.25 mm. in length, the mcsonotum with almost 
uniform bristles. 

Head pyramidal; eyes small; palpi sparsc'ly bristled on the under surface. 
Mcsonotum and seutellum longer than wide, the suture separating them (mtiro 
although very weak except toward the sides; median mesonotal line extending to the 
suture, the suture curved forward medianly; seutellum with four bristl<‘s. l^egs 
robust; femora with bristles. Wings with venation and chaetotaxy as figur'd. 
Abdomen with numerous tiny sctulae beneath. 

Types. — Holotype, female, allotype, male, from Ghssopkaga soridm Icachi 
Gray, Paraiso, Canal Zone, October 17, 1930 (No. 31). Paratypos: male and female, 
from LonchophyUa rohusta Miller, Chilibrillo Caves, Panama, March 9, 1933 (No. 16) ; 
male and two females, from Glossopkaga soridna Uachi Gray, Bella Vista, near Panama 
City, June 25, 1931 (Nos. 33 and 34). All the specimens were collected by Major 
L. H. Dunn. 


Trichobius mixtus, new species 
Figure 10 

A moderately large species (length about 2 mm.), very similar to dugesii Town- 
send, but without strong bristles on the middle of the mesonotum in front. 

Palpi rather convex on the inner edge, bearing a long bristle on the outer apex and 
with two shorter bristles in front; bristles of the head rather long; proplcura promi- 
nent, with three bristles on the outer edge; mesonotum and seutellum longer than 
wide, the transverse suture bowed back, the disc evenly setulose, in front with very 
short bristles, the sides with longer ones. Femora robust, bearing bristles. First and 
third veins each with one strong basal bristle, the fourth with three. Abdomen with 
strong bristles on the sides basally and at the apex. 

Types. — Holotype, male, and six paratypes, males, from PhyUoBtomvs hastatiLS 
panamensis Allen, Chilibrillo Caves, Panama, August 4, 1931 (L. H. Dunn). 


Tricbobius blandus, new species 
Figure 11 

A small species (1.25 to 1.5 mm. long), related to parasiticus Gervais, but with 
the mesonotum much more extensively bribtled. 

Head with rather few bristles; palpi convex inwardly, the outer apex with a long 
fine bristle, the apex with two short bristles, the under side sparsely setulose. Thorax 
almost transverse in front; mesonotum and seutellum about as long as wide, the 
mesonotum with tiny setulae and bristles as shown in the figure, the setulae before the 
seutellum only a little stronger than those on the disc, prothorax rather truncate and 
with bristles in front. First vein with a very long basal bristle, the fourth and fifth 
each with two weaker ones. Legs with bristles. Abdomen with bristles apically and 
on the sides basally, the sides with numerous tiny setulae, the disc bare. 

Types. — Holotype, male, allotype, female, and paratypes, two females, from 
Glossophaga soridna Uachi Grey, Paraiso, Canal Zone, October 17, 1930 (No. 7); 
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eight females from the same host, Bella Vista, near Panama City, June 25, 1931 (Nos. 
32, 33), all collected by L. H. Dunn. 

The arista is whitish, thick basally, the rays all arising from the 
anlcrior surface, long toward the bas(5 and giudually shortening toward 
the apex. 

Trichobius parasiticus Gervais 
Figure 12 

Gbrvaib, 1844, ‘Atlas do Zoologie,’ Paris. 

Unfortunately I do not have access to the original description of this 
species so can give no page reference. I have followed Kessel in the 
determination of the species but feel that there must be a great deal of 
doubt concerning the identity of the form described by Gervais. Unless 
the type is in existence the current interpretation of the species should be 
accepted. 









Fig. 6. Speiseria dunni^ new species, female. 
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Fig. 12, TricMohiiiS paradlicita Gcrvais, mosonoturn. 
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.NKW RECORDS OF BEES 
By T. 1). A'. COOKKUBLL 

This paper is based on maierial that will bo found in Tlie Amc'rican 
Museum of Natural Histoi’y. 

Bbms at Floweks op Giha calcarea Jones 

At the Ten Sleep Ranch, near Elbert, Colorado, altitude aboxit 6700 
feet, on June 3, 1934, Mr. J. D. Figgins collected a series of bee.s at flowers 
of (him calcarea. Although the flowom are inconspicuous, they are veiy 
attractive to bees, as tlie following list shows. 

Halictm tuzonalm ('n'sson. 7 females. All have th(‘ bands of 
abdomen white, instead of fulvescent, as is usual iiv the* siK'cies Tlie 
recently (l('scribed //. athabahcenm Sandhoiuse is closely allied, but is 
easily si'parated by the shorter, more coarsidy sculptured area of meta- 
thorax in the female. [ParatyiK‘ from Kaslo, B. C. (Dyar) compared.] 

AgapoUcnion virescens (Fabricius). Two females. 

Mmiumetha albifrons (Kirby). Two males. 

Anthidium deniipi/gum (Swenk). One female. 

Anthidium astragali Swenk. One male. All the tibiae have a broad 
yc'llow striiie on outer side, but in another male, taken at the same time 
and plact‘, the strip(‘ on hind tibim* is reduced to a mark at either end. 
Tlu' thorax above has ferruginous hair, and the tegulao have a large 
black spot surrounded by yi'llow. 

Anthidium ten utjlorac ('ockoroll. One male. A variety with hair 
on lu'ud and thorax above bright ferruginoas. It is readily known from 
A. astragali by the black scap(‘ with a yellow apical spot, the* teguhu' 
yt'llow in front and black behind (the yellow not enclosing a spot), and 
the tibiiu' black on outi'r skk', with a small pale basal mark. 

Megachile wootoni calogaster C’ockerell. TVo males. 

Megwhile montivaga ( ’reason. One male. 

Megachile onobrychidis Cockerell. Tlu“cc males. Some years ago 
I concluded that M. onobrychidis might be considered a race or variety 
of M. perbrevis Cresson. Professor T. B. Mitchell now informs me that 
he has examined the type of M. perbrevis and finds it identical with M. 
brevis. Ho is recognizing onobrychidis as a western variety of M. brevis 
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Say, and has seen it from California, British Columbia, and oast as far 
as Nebraska, Colorado, and Texas. 

Coelioxys ribis Cockerell. Two males. 

Alcidamea producta Cresson. One female. 

Osmia bruneri Cockerell. One female. 

Osznia giliarum Cockerell 

Female. — Tjength, 8 mm.; robust, head ordinary, with normal clypoun; head 
and thorax glaucous green, densely punctured, the vertex, and mesothorax on disc, 
shining between punctures, the punctures of vertex coarser than those of mesothorax; 
hair of head and thorax dorsally white, without any black intermix('d, of pleura 
entirely black, but white at sides of metathorax; face with long coarse black hair, but 
mixed with white on upper part, or practically all black; no orange hair below clypc'us; 
face broad; mandibles tridentate; clypeus and sides of face dark blue, densely punc- 
tured, apical margin of clypeus shining; antennae black, or the flagc^Uum vc‘ry faintly 
reddish beneath; a groove, but no smooth band, down front; area of mettithorax 
dull, bluish, shining at sides posteriorly, contrasting with the green postHCut(‘llum; 
tegulac shining green anteriorly, but the posterior half black; wings strongly brown- 
ish, but with no marked cloud in marginal celb basal nervure meeting n('rvulus; 
second cubital cell long, receiving first recurrent nervure far from base, the second 
somewhat nearer apex; second cubital a little broader on marginal than first; legs 
entirely black, with black hair, dense and seal brown on inner side of front tarsi; 
spurs black; abdomen short and broad, shining, with entirely black ventral scopa; 
above, the hair is white on first tergite, on second white, but thin and shoit, only 
noticeable in side view, on the others black, but short; smooth margins of tergites 
broad, steel blue; second tergite finely punctured, but conspicuously shining. 

Five females, three from Gilia, In. my table (1928) this runs to 71, 
differing from 0. hypoleuca by the wholly black hair of pleura. Carried 
beyond, it goes to 0. grindeliae, which differs by the didl second tergite 
and rather narrow abdomen. In the Sandhouse tables to Californian 
and Canadian species it also runs to the vicinity of 0. grindeliae^ diff(»ring 
by the green mesothorax, and basal nervure meeting nervuluH. Tin* 
shining second tergite is the best character, and is very disUnct.iv('. 

Osznia figginsi, new species 

Male. — Length about or slightly over 8 mm.; head and thorax yellowish gr(‘t‘n, 
with very abundant long wholly white hair, shining silvery on face; face narrow; 
eyes gray; mandibles bidentate; vertex densely punctured and dull; ant(*nna(‘ long, 
entirely black, simple; mesothorax densely punctured, shining between the clos(' 
punctures on posterior disc; area and posterior face of metathorax^ dull, bluish gr<*(»n; 
tegulae green, black on outer side; wings hyaline, not evidently brownish; basal 
nervure meeting nervulus; second cubital cell receiving recurrent nervures far from 
base and apex, the distances'about equal; legs strongly metallic, but tho front femora 
and tibiae shining black in front; hair of legs white, brownish on inner side of tarsi; 
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last joint of hind tai’si dusky red; middle tarsi simple; hind basitorsi slender, not 
toothed; abdomen shining, mostly steel blue, but greener toward base, and the first 
tergite yellowish gret'u; smooth margins of tergih'S rather narrow; first tergite with 
long white hair, the others with scanty short whih' hair; sixth tergite with a small but 
de«'p notch, seventh bidentate; venter simple. One male. In my key (1928) this 
falls with 0. ptilsaliUae, Cockerell, which has dark hairs intermixed on thorax above. 
It is also Very like 0. whcclcri Cockerell, but readily separated by the clear giwn color 
of the legs and the much smaller and narrower apical bidentate process of abdomen. 
The mesonotum posh'riorly is very densely punctured, not shining as in 0. wheeled. 

In the Sandhouse tabic of Californian species it runs out at 15, hav- 
ing the sixth tergite notched and the hind basitarsi simple. In the Sand- 
house table of Canadian species it runs out next to 0. comilescens 
(Linnaeus), but the pubescence is not fulvous. 

A Melissodes New to Colobado 
Melissodes bimaculata Lcpclcticr 

At Boulder, in the immediate vicinity of the University, on July 
27, 1934, Mr. Maurict* James collected a female M. bimaculata. This 
sp(‘cies is so conspicuous and easily recognized that it is hard to believe 
that it has been a member of oiu- fauna during the past years of collect- 
ing. W(' know little or nothing concerning the migi’ations of bees, but 
as th(‘ records Ix'come more complete and accurate it may well bo that 
evidence concerning such movements will be forthcoming. 

Omiia FROM California 

Osmia regulina Cockerell 

P’emalk. -Herkcy Ciwk, California, Juno 24, 1934 (Cockerell). 
It was at flowers of Lupinm. I submitted the plant to Miss Alice East- 
wood, who writes: “It is one of the many varieties of L. bicolor Lindley; 
it may be L. bicolor microphyUm, which in Southern California is errone- 
ously called L. micranthm.” In the table of California Omia by Miss 
Sandhouse this does not run well, because she says “femora obscurely 
iiM'tallic.” They ar(' strongly metallic. 

Osmia oelsa Sandhouse 

P’bmalb. -Moimtain Home Creek, San Bornardino Mts., Cali- 
fornia, June 17, 1934, at flowera of Dicentra chrysantka (Cockerell). 
Big Pines, California, at flowers of Phacelia het&-ophyUa, July 2 (Cock- 
erell). The amount of white hair varies, but it is entirely black on the 
face. Tho species is extremely dose to 0. pogonigera Cockerell, but the 
face appears more shining. 
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Osmia pinorum, new species 

Female. — Length about 7.3 mm., anterior wing 6.2; robust, with very broad 
abdomou; head and thorax dark bluish green, steel blu(‘ at sides of face; hair, includ- 
ing v(‘iitral scopa, mainly black, long and black on face, thin, witli white' and black 
mixed, on front and vertex, entirely clear white on doraum of thorax, white* on 
tubercles, white on metathorax except at extreme sides; abdomen with long white* 
hair on fii*st tergitc; first three tergites with very thin bands of rather long white 
hairs; hair of logs mainly black, but light on front tarsi; antennae black, the flage'lliim 
very obscurely reddish beneath; togulao with the anterior half green; wings brownish 
hyaline, basal nervure meeting nervulus; second cubital cell very long, receiving first 
recurrent nervure far from base, and second much nearer apex; hind basitai’si vei-y 
stout. Clypeus normal, strongly convex, very densely punctured, in middle black- 
ish, turning to yellowish green above, at sides bluish; front dull, very densely punc- 
tured; vertex behind ocelli yellowish green, glistening between the dense punctures; 
mesothorax dull, extremely finely and densely punctured, scutcllum moderatc'ly 
shining in middle; area of metathorax bluish green, the basal part dull, the apical 
part shining; abdomen highly polished, grc'onish, with the depressed apical margins 
of tergites broad, minutely sculptured, more bluish. Mandibles very broad, strongly 
tri dentate. Big Pines, California, July 2 (Cockerell). 

Ill my tabic, and the table of Californian species by Miss Sandliousf', 
this runs exactly to 0. grindeliae Cockerell, from which it differs at» once 
by the polished second tergite. Herein it more approaches 0. giliamm 
Cockerell, differing by the white hair bands on abdomen. 

0. 'pinorum is in most respects very like 0. liogastra Cockendl, 
from which it is easily distinguished by the long coarse black hair on 
face, and the much stouter liind basitarsi. 

Bees at Floweps op Convolvulus hermannioides A. Guay 

Mr. H. B. Parks sends a series of small bees collected in the vicinity 
of San Antonio, Texas, at flowers of Convolvulus hermannioides, 

Ancylosceles ?naculifera Cockerell. 13 males, 3 females. The males 
all differ from the liolotype in having the labrum entirely black, but 
otherwise they agree. The female is new. In my key 1923, Proc. Calif. 
Acad. Sci., XII, p. 84, it runs as follows: 

1. — Antennae black, the flag<'llum obscurely ri'ddish beneath . . meUinodoma Cockerell. 

Flagellum dwtiiictly rod beneath 2. 

2. — Scape black; red of flagellum dusky; clypeus shining, very finely striah* and 

punctured macuUfera Cock(‘r<'ll. 

Scape red; red of flagellum very bright; clypeus much more coarsely 
sculptured Z, 

3. — Ocelli red; clypeus dull glohuMfera (Cockerell). 

Ocelli white; clypeus glistening arnuita Smith. 
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The female might be thought a form of A. melanostoma, but the 
male shows that it is distinct. Mr. Parks writes : 

^^Cmwolvulus hermannioides is a small morning-glory having a 
while flower about an inch in diameter. When the flower oi)ens it is 
pur(' white; after pollination occurs, the tube and centre of the disc 
iiim blood red. I have found A. macidijera on this morning-glory wher- 
ev('r I have found the ])lant, and on no other flower.*' 

Exomalopsis (Anthophonila) compactula (Cockerell). — ^Numerous 
specimens of both sc'xes. The male has the clypeus, supraclypeal mai*k, 
labnim, and gi’oater part of mandibles light yellow. The flagellum is 
tliick, light orange-ferrugmous, each joint with a raised black mark above, 
and the last j oint broadly black above at end. The scape is mainly black, 
or extensively marked with yellow. (The male of E, co juilletti Ashmead 
has a much longer, slender, quite different flagellum.) 

Tliis species exists in two forms: 

(а) . E. compaciulay typical form.— Anterior wings with only two cubital cells, 
tlie H(‘con(i intcM’CuhituK lacking; apex of wing with a distinct dusky cloud; scape of 
male witii a large y('llow spot on apical half, and usually a liiu'* (extending from this 
toward the base. TyjK' from Mesilla Valh^y, New Mexico. Both sexes, with red 
tegulae, from Brownsvill(‘, Texas (Snow). Four of each sox taken by Mr. Parks at 
Corwolvulus, 

(б) . Vari(‘ty completa, new variety. — Anterior wings with three cubital cells, 
the first recurrent uervuix' joining apicid corner of second cubital; no distinct cloud 
at apex; scape of male black, with at most a rather obscure pale mark near apex. 
Organ Moxmtains, New Mexico. Four females and three males taken by Mr. Parks 
at Convolvulufi, The type of the variety is a male from near San Antonio. 

The two forms appear to have the same distribution and, notwith- 
standing the difforencos, sccun to belong to a single species. 

Th(' rcunaining spc'cics arc represented by only one to three spcci- 
nums each, and probably hav(^ no spc'cial connection with the Cmwolvulus. 

ExomalojmH (Anthophomla) morgani (Jockerell. — Two males, one 
f(unal<i. This specl<»s was d(NSCribed from the femak*, taken at Falfurruis, 
but th(i rnahss bcTore m(‘ (wid(»ntly belong to it. The supraclyi)oal area is 
shining black; tlu^ clyiKnis and labnim tiro lemon yellow; mandibkvs 
black biusally, with the a])ical half obscurely reddish. Scape black; 
flagellum dull red bcmc'ath excei)t at base. The antennae arc simple and 
only moderately long; they differ little from those of the female. This 
male is near to E, bruneri Crawford, but rather smaller, and the abdomen 
not shaggy with long hairs, the wings grayish and the stigma dusky. 

Melissodes agilis Cresson, variety parksi, new variety.— A very 
small male, with veiy long antennae, the flagellum light ferruginous 
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below, dusky reddish above; eyes veiy dark brown; clypeus, labrum, 
and large mark on mandibles pale lemon yellow; hair of head and iliorax 
abundant, entirely white; wings slightly milky, but iiorvures dark; 
second cubital cell broad, parallel-sided, receiving recurrent norvurc' a 
little beyond the middle; tergites with liyaline margins, and d(Mise 
slightly oclu’eous hair-bands; vubapical lateral teeth triangular, '’riu', 
anterior wings are 5 mm. long, the flagellum of antenna 7 mm.; third 
antennal joint short, but longer than second; knees, tibiae at end, and 
tarsi except basally, red. 

Taken May 17. It is very possibly a distinct species, and if not, it 
could about as well be regarded as a race of M, pimella Cocke r('ll, 1906, 
described from Arizona. 

Nomada pasitura, new species 

Female. — Ijongtli about 5.7 mm., anterior wing 4.4; head and thorax Khiiiirig 
black, without yellow markings, but lower margin of clypcus, labrum, and mandibl(‘K 
dark red, and tubercles rod; face, sides of front, and cheeks posteriorly, with silvery- 
whito hair; head very broad, facial quadrangle broader than long; uppe^r part of 
clypeus dull and finely punctured, lower part polished; mandibles simple; third 
antennal joint short, but longer than second or fourth; scape black, witli a red spot at 
end; flagellum thick, not very long, black; eyes dark slate-color; mesothonix and 
scutellum sliining, but well punctured; pleura crossed by a very broad btuid of dcmsc' 
s.lvery hair; white hair at each side of upper border of prothorax, at anterior cornc^rs 
of scutellum (which is swollen but not at all bigibbous), forming a transverse band at 
each side of lower part of scutellum, on postscutellum, and on posterior face of meta- 
thorax except in middle; metathorax behind with a median groove; tegulae bright 
apricot-color; wings hyaline, with a dusky cloud in end of marginal C(41, and a dusky 
spot at apex of wing; stigma rather small, reddish, nervures fuscous; basal lu'rvun' 
meeting nervulus; second and third cubital cells subequal, higher than broad, r<‘e(Mv- 
ing recurrent nervures some' distance from end; legs bright ferruginous, with whit(‘ 
hair, all the tibiae with a blackish patch on outer side; hind femora and tibia<* stout; 
spurs black; abdomen shining, bright ferruginous, the apical portion Kuffus<»(lly 
blackisli; some white hair at sides of firat tergitc, a large pure' white patch at each side* 
of second, the othoi-s with broadly interrupted white bands; apical plate broad, 
truncate, entire, covered with fine silvery hair; venter red, in lateral view showing 
silver-white hair- 

One male, taken May 20, 1934. I suspect that it is a parasite of 
Exomalopsis compactula. It is a remarkable species, the abdomen re- 
sembling that of Pasites, Cn general appearance, it suggests iV. grindeliae 
Cockerell and N . heleniella Cockerell, but these have the abdomen red 
only in the female. 
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An Epbolinjb Supposed to Be Pahasitic on Nomia 
’ Triepeolus baxdus (Crosson) 

Mr. II. B. Parks sends a series of 8 9 and 2 o' Triepeolun, with a 
note that tliey were taken under circumstances strongly suggesting that 
they may be parasitic on Nomia. They were at flowers of Ximenesia 
encelioides (presumably the form exaiiriculata), Wilson (lounty, Texas, 
Oct. 22, 1934. One male is T. concavus (Oresson), but all the others are 
T. bardiis (CVesson), which apparently must be local in Texas, as Brues 
(Entom. News, 1903, p. 82) did not find it. The females average some- 
what larger than the tyi)e and show color variations as follows: 

(a). Scutellum and axillae red, as also arc labmm, mandibles, two large marks 
on apex of clypeus, scape and two following antennal joints, tubercles, anterior comers 
of mesothorax, largo transverse mark on mesopleura, pygidial plate, and legs. 

(/>). Scutellum with two red spots, axillar spines r('d; mark on plem’a and red at 
coriK'rs of mesothorax rednc<*d. 

(c). Scut(‘lluin, axillae, and mi^sothorax all black; no red mark on ph'ura. 

The l<‘gs also vary, often having much black on the femora. 

The male is similar to the fc'iuale; scut (‘Hum, axillae, mesothorax, and pleura all 
])laek; sciajH' black, a little r(‘<l at (‘acli (md, but third antennal joint with a larg(‘ bright 
r(‘d ar(‘a in front. 

In all, the wings an* dark fuliginous. 

TIk' species is related to T. simplex Robertson, but quil,c distinct. 

A Bek Visitino Floweus of Parosela natia (Torrey) 

This species was collected near San Antonio, Texas, by Mr. H. B. 
Parks, who writes that h(‘ has found only the pair described. 

Xenoglossodes habrocoma, now species 

Malk (type).- L(‘ngt,h about 0 mm.; black, with the small joints of tarsi red; 
cly|)eus black, with a broad y(*llow api<5al baud; lal)rum and large spot on mandibks 
also v(‘ry pah* y<‘llow; antenmn* very long, reaching to third abdominal tergite, black, 
the flag(*llum faintly brownish b(‘n<*ath; scape* shining, extr(*mely short; third an- 
t(*nnal joint short; facial (piadrangle about stjuare; (‘yes gr(*(*n; clypeus, labmm, 
and low(‘r part of ch(*(*kH with pure white hair; that on upp(‘r part of face and on front 
Honmwliat grayish; head and thorax above with long white* hair, and no darkinter- 
mix(*(l; mesothorax shining, firndy punctur(*d, Heut(*llum dullish, more clos(*ly punc- 
tured; U'gulae light brown; wings hyaline, with dark n(*rvures; basal nervurc falling 
far sliort of nervulus; s(‘C()nd cubital cell broad, receiving recurrent neivure a little 
beyond mideUe; legs with white hair, x^ale formginous on inner side of tarsi and of 
front tibiae; abdomen dullish, cl()S(*ly punctured, the* margins of the tergitos brown; 
the* abdome*!! is tliinly covered with very short white* hair, and the margins of seconel 
and following t(*rgite*8 have rathe*r we*ak bands. 

Female. — L(*ngth about 9.5 mm.; more robust, with shoi*t antennae, the flagel- 
lum dusky red beneath e*xcept at base; eyes blue-green; facial quadrangle broader 
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than long; clypous and labrum black, but the latter appearing light because densely 
covered with pale hair; mandibles dark rcddisli, black at apex; hair ol head and 
thorax above oonapicuouhly stained with brown; fi ont and middle tibiae with reddisli 
hair at apex; abdomen broad, thinly covered witli fine white toraentum, the middle of 
fifth and sixth tergitcs with dark cliocolate; venter with short red hair, bright at 
apex. 

One of each sox, taken May 20, 1934. The female resembles A". 
albata (Cresson), from which it is best distinguished by the dark hair at. 
end of abdomen. The male differs at once from X. dibala by the faci' 
markinp. It may be worth whUo to note that Dianthidiuni profugurn 
Cockerell, 1923, said to be from “Dahlia spinosa,” was really from 
Parosela (or Dalea) spinom. 
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A NEW COLIAS FROM SOUTH DAKOTA (LEPIDOPTERA: 

PIERIDAE) 

By Alexander B. Klots' 

Some time ago Mr. Emil Krauth of Hebron, North Dakota, while 
collecting in the Black Hills of South Dakota, took an excellent series 
of a very distinct, undcscribed subspecies of Colias Christina Edwards. 
Knowing that I was engaged in a study of the butterflies of this genus, 
Mr. Krauth very kindly gave mo his entire series of the form. It seems 
advisable to name it without further delay, as my revision of the genus 
will probably not bo completed for some years to come. 

Colias Christina krauthii, new subspecies 

This is a geographic race of Colias Christina Edwards, apparently endemic to the 
Black Hills of South Dakota, which differs from the typical subspecies Christina in the 
following particulars: 

Male. — ^Wings above: ground color darker, deeper orange; black discocellular 
spot of primaries always well d<w<‘loped and distinct, averaging slightly larger; 
orange discal spot of secondaries slightly less prominent. Wings beneath: ground 
color of costa, apex, and outer margin of primaries, and entire area of secondaries, 
decidedly grayish green (in typical cAm/tna thcs(‘ areas, with the occasional exception 
of the anal angle of the primaries, are definitely orange or orange yellow); discal 
area of primaries more consistently dusted with black or fuscous scales; discal spot of 
secondaries much less prominent due to the fact that its encircling ring is of a very 
light, washed-out pink (in typical Christina this is of a much darker pinkish-brown 
or reddish brown, and is often much wider); entire area of secondaries on the average 
mor(j heavily dusted with fuscous scales. 

Female. - Wings above : ground color lighter than in males but definitely orange 
in all specimens seen (in Christina a large proportion of the females are yellow or white) ; 
dark borders consisttuitly pnwnt, wider than in Christina^ with the included light 
spots y('llow or orange yellow (in one specimen only they arc orange as in the ground 
color); discocellular spot of primaries averaging larger and more conspicuous. 
Wings beneath; diff (fences as in males, but even more conspicuous; in some speci- 
mens the areas described as ** grayish green” in the males are of a peculiar grayish 
white with a faint greenish-yellow tint, totally different from anything I have ever 
seen in typical Christina, 

Types. — Male holotype, allotype, and thirty-one male and seven female parar 
types, from twelve miles west of Custer, Black Hills, South Dakota, Jime 29, 1933; 
four male paratypes, vicinity of Custer, South Dakota, June 27, 1933, and five male 

»A eontribution from the Department of Bioloj?y of the Colloge of the City of New York. 
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and six female paratypes, Black Hills, South Dakota, July 1, 1931, all collected by 
Emil Elrauth. 

Holotypo, allotype, and twelve male and five female paratypes are in Tlie Ameri- 
can Museum of Natural History; the remainder arc in the author’s collection. 

C. e. kravthii has been compared with a large series of chridina 
from southern and central Manitoba, Saskatchewan and Alberta. The 
only specimens with which it might possibly be confused are a few from 
a series from Laggan and End Mt. near Exshaw, Alberta, which, Ix*- 
cause of the possession of considerable greenish-fuscous suffusion on the 
secondaries beneath, likewise differ from the typical form of Christina. 

No yellow forms such as astraea and milia were in this material; 
it is probable that they do not occur in the Black Hills. 
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TWO PARTIALLY AMBICOLORATE FLATFISHES 
(HETEROSOMATA) 

I. — A SUMMER FLOUNDER, PABAUCHTHYS DENTATUS 

II. — A RUSTY DAB, LIMANDA FERRVGINEA 

By E. W. Gxjdger 
INTRODUCTION 

For these two abnormally colored flatfishes,* as well as for many 
other teratological fishes, the Department of Ichthyology of the American 
Museum is indebted to the courtesy of Mr. F. E. Birth of the U. S. 
Bureau of Fisheries. Stationed for duty at the Boston Fish Pier, Mr. 
Firth has made valuable contacts with a large circle of fishermen and has 
interested them in the preservation of all kinds of freak and unusual 
fiislies. A large part of our collection of teratological fishes has come to us 
through this friendly cooperation. 

Definite accounts of partial ambicoloration in American flatfishes 
are very few. In a previous paper (Gudger, 1934) I have listed these, 
and it is unnecessary to report these titles here. In that article I described 
ambicoloration in two winter flounders, Paeudoplmronectes americanm. 
One was partially ambicolorate without other deformity, the other nearly 
completely dark below with the rotating eye just over the dorsal crest, 
and with a hooked dorsal fin. Those fishes and the ones before me now 
have started me in extensive studios of those anomalies to which the 
flatfishes (Heterosomata) are i)eculiarly liable. 

IHat fishes are leleosts which have become compressed in a right-left 
or lateral plane, and have come to lie on one side (the right in the summer 
flounder, the left in the rusty dab) which is wliite and blind, whereas the 
upper side Ls colored and has two eyes. Such is a normal flatfish, a 
teratological fish, but one which is entirely normal in its group. When a 
flatfish, instead of being white below, has any areas of dark color on the 
under side, such a specimen is called ambicolorate — ^with like color on 
both sides. More strictly a partially ambicolorate fish has a considerable 
area (generally solid) of dark color extending forward in varying distance 
from the caudal fin. 


^ThesQ spooimons wore kbadly identified by my colleague, Mr. J . T. Nichols. 
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I. — A Partially Ambicolorate Summer Flounder 
Paralichthys dentatus 

The specimen before me is 19.5 in. over all and 5 in. deep (body only), 
and weighs 13 oz. Since the average weight of flounders of this species 
is 3 pounds, this must be a young fish. Furthermore, fish weighing 7 to 
10 pounds are not rare, and a maximum of 30 pounds and 3 feet is some- 
times reached. The summer flounder is an important food fish from Mas- 
sachusetts to at least as far south as Cape Hatteras. 



Fig. 1. Lower side of head region of a partially ambicolorate Icft-pointmg Para- 
lichthys dentatus. The whole lower side is colored like the upper, save the head as 
shown. The color in the opercular region it* not on the outside but in the tissue lining 
the transparent gill covers. X }i 

The present specimen was taken in a trawlnet in water about 50 
fathoms deep, southeast of Cape Henry, Virginia, by Capt. Frank 
Favaloro of the fishing schooner ‘‘Grace F.'’ of Gloucester, Massachu- 
setts, during February, 1934. He was careful to preserve and transmit it 
to Mr. Firth, and the American Museum profits by his interest. 

The upper side of this left-handed or left-pointing flatfish is entirely 
normal. The coloration is normal save that the 6 or 8 brownish or dark 
spots have disappeared through the action of the preservative. The eyes 
are both on the left side, the rotating eye is clear of the dorsal crest and 
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there is no d('fomiity of the anterior part of the dorsal fin. Certainly 
there is nothing on the upper surface either in color or structure to in- 
dicate wliat is to b(> found on tlie under side. 

Instead of a totally white under surface one finds the situation shown 
in part in Figure 1. Forward from the tip of the caudal fin to the gill 
cover and head, the fish is as dark below as above, the dark color ex- 
tending forward on the throat clear to the isthmus. The gill cover and 
the whole under surface of the head are white except for a narrow dark 
strip on the upper head at the base of the dorsal fin which extended clear 
to its forward extremity. On the hinder projection of the operculum 
there arc two or tlirce rather faint dark areas whose color is due to 
pigment patches not on the outside but in the tissues lining the inner 
surface of the operculum. 

The extent of the dark area on the lower surface clear up to the head 
is not accompanied by and has not Ciiused any other abnormalities. 
As a matter of fact the anterior section of the lateral line on the blind 
side is bett<‘r developed and more normal than the corresponding section 
on tlie eyed side. Another difference, perceptible only after careful 
scnitiny, is (hat the scales on the white side of the head are slightly 
smaller than those on the dark side. 

Many authors have alleged that flatfishes with considerable color 
below have the lower side musculature as well developed as that of the 
upper. To the eye, viewing the fish vertically and longitudinally to 
compare sides, both sides seem equally developed. But, to test the 
matter, in the region just above the backbone and in the same level, cuts 
were made down to the neural spines. The thickness of the muscles 
b('low wius 9 mm., of those above, 10 mm. Thus both eye and measure- 
ment confirm iho idea generally held. 

II.- A PAKTIAIiLY AmBIOOLOIUTH RuSTY DaB 
Limanda ferruginea 

This specimen w!is taken in a trap just outside the Gloucester, 
MassiUJhusetts, bmakwater on July 18, 1934, and was sent to Mr. Firth 
by the trap owner. It was frozen and shipped by express to the Museum, 
where it was received in apparently good condition, but it went to pieces 
badly when put into alcohol. 

This dab is 17 in. long over all, and 7 in. deep (body only) ; it weighs 
19 oz. I have been unable to ascertain the ranges in size and weight of 
the rusty dab, but this specimen is imdoubtedly adult and presumably 
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of a relatively average size. Limanda ferruginea is a northern fish not 
often taken south of the Woods Hole region. 

This dextral or right-pointing fish is entirely normal on the eyed or 
upper surface save in the anterior part of the lateral line. This branches 
at a point in a vertical line dividing the head in two. The forward ex- 
tension runs to the hinder edge of the rotated eye. The other branch 
runs backward about parallel with the base of the dorsal fin for a distance 
of 7 scales and then turns obliquely downward a distance of 6 scales. 



Fig. 2. Lower side of head region of a partially ambicolorate right-pointing 
lArnanda ferruginea. The lower side is colored like the upper, save for some white 
spots on the body and the dark color on lower part of head as shown. X 

The lower surface is in general colored like the upper from the tip of 
the caudal fin clear up to the head, including the opercular region. There 
are, however, a number of rather small, relatively obscure, lighter colored 
areas scattered about. The three largest of these are in the middle part 
of the body and above the lateral line. Whether the scales in this region 
are albinistic or whether the thin colored epidermis has slipped from the 
scales I cannot say positively, but I am inclined to think them albinistic, 
since under a glass many of these white scales show numerous minute 
dark pigment spots. 
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However, our greatest interest is in the head. The subopercle is 
colored throughout most of its extent as Figure 2 shows. In front a little 
color has crept up onto the cheek. As in the summer flounder, there is 
color in the tissues lining the hinder part of the operculum and making 
this region look dark when it is really white. There is a small patch of 
pigment on the upper part of the opercular region. There is another 
patch on the head forward of the last, and still another under the anterior 
base of the dorsal fin. There is also faint pigmentation imder the hinder 
end of the maxillary. On the upper part of the gill cover and on the 
corresponding parts of the shoulder region and the head as far forward as 
the anterior dorsal spine, the scales are reduced in size and are markedly 
spinose. This region is very rough to the finger. All these characters 
are shown in Figure 2. 

Tills is the first dab that I have ever seen, and when the specimen 
was unpacked I was led to think that there was before me a ease of head 
anomalies. This conclusion was based on the large amount of pigmenta- 
tion on the under side of the head, on the concave forehead, and on the 
very high position (dorsally speaking) of the rotated eye. But Mr. 
Nichols looked up a figure of a normal Limaiidaferruginea and showed 
me that the deeply concave forehead and the highly placed left eye are 
normal characters of this species. 

The absence of head anomalies, oven though there is present a very 
large amount of pigmentation on the lower surface of the fish, is correlated 
with the fact that the head coloration is practically confined to the gill 
cover. In this respect, this fish agrees with what has been found in an 
extensive study (to bo published later) of all the known records of 
partially iunbicolorate flatfishes. Furthermore there is further correla- 
tion with the presence of white patches (the three largest of which are 
about the size of a finger nail) scattered over the dark under surface. 
There are two wise's in the literature of European flatfishes with lower side 
coloration almost parallel to tins one. These will all be considered later 
in a general study of partial or hicomplcte ambicoloration which is in 
progress. 

To the eye the blind side musculature of L. ferruginea does not seem 
as weU developed as that of the upper side, — the lower side looked flat 
or even slightly concave. Dissection and measurements give the thick- 
ness down to the neural spines as 7 mm. below and 9 mm. above. How- 
ever, it must be remembered that this fish had been frozen for ship- 
ment and it is quite possible that this may have affected not merely the 
appearance but the actual thickness after being thawed and put in al- 
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cohol. At any rate one cannot be so sure of the condition in this fish as in 
the much bettor preserved Paralichthys dentatus. 

There are in the hterature two other records of flatfishes with a 
considerable amount of color on the lower head parts but with a good deal 
of white scattered throughout the lower dark area. The balance of light 
and dark areas has in all cases seemingly prevented the formation of any 
head anomalies. One of these fishes is Hussakof’s P, dentatus shown in 
Figure 3. These cases will all be considered in the general paper referred to. 



Fig. 3. Under side of a partially ambicolorate Paralichthys dentatus. This is 
the most unusually colored flatfi*«h ever figured. The large amount of dark color on 
the head seems to be balanced by the large areas of white on head and body, and 
hence other head anomalies are absent. After Hussakof , 1914. 

If the lateral line on the upper surface, as described above, is at all 
normal, that below is certainly abnormal. In a vertical of the hinder 
third of the operculum, it dips down to this and abruptly ceases where 
opercle and head become confluent. 

General Notes 

I have been at work for a year and a half on the problem of abnormal 
coloration of flatfishes. The data are enormous and chaotic. That for 
reversal has been worked up, and study is in progress on that for partial 
ambicoloration. From the work on the latter subject a few brief notes 
will be added pertaining to my specimens. Such data for American 
flatfishes are few. 

Paralichthys dentatus. — ^The summer flounder seems more given to 
partial ambicoloration than most American flatfishes. In addition to the 
specimen described herein, Hussakof (1914) has described two partially 
ambicolorate fish from Cape Lookout. One of these had the hinder half 
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of the body dark-colored plus a dark peuinsula projecting forward on the 
ventral surface clear up to the throat. The other was such an unusually 
colored specim(>n that Ilussakofs figure is introduced here as my Figure 
3 in place of a d<'Hcription. Here, as in my dab, the large amount of dark 
on the lu'ad is balanced by the larger areas of while on head and body, 
and eye and dorsal fin anomalies ai-e absent. These fish are the only 
partially ambicolorate specimens of P. dentatus heretofore on record. 

However, after the above was written, Mr. John C. Pearson, of the 
U. S. Bureau of Fisheries, wrote mo that some years ago he examined two 
ambicolorate spccinrens of Paralichthyn deniaius “from the catch of a 
winter trawler off the Virginia or North Carolina coast.” The first, an 
incompletely ambicolorate fish, had the dark color covering approxi- 
mately the hinder half of the lower siuface, the forward section being 
white. As is to be expected, there was neither eye nor dorsal fin ab- 
normality. The s('Cond specimen was completely ambicolorate save for a 
small white patch in the region of the gill cover. As is always found in 
cases of extreme ambicoloration, the dorsal fin was strongly hooked, and 
the right or rotating eye was arn'sh'd when it had got barely over the 
dorsal crest. These conditions closely parallel what I have previously 
described in a nearly completely ambicolorate PseudopUuronectes ameri- 
canuti (Gudger, 1934). 

These siK'cimens belong to the collections of the U. S. Bureau of 
Fisheries, but when the Bureau moved to the new Department of Com- 
merce Buildhig, they were misplaced and at present are not available for 
study. I gi’eatly regret that I am unable to give a detailed description 
of the .second fish. But Mr. Pearson's letter enables me correctly to 
add this fish to the category of practically completely ambicolorate flat- 
fishes with ey(* and dorsal fin anomalies. 

Ill is significant that five ambicolorate flounders of the same species 
(P. denUUud) have Ik'CU capturiHl in the same general region — Hussakof’s 
two from off ('ape Lookouti, ray one fish from off Cape Henry, and Mr. 
Pearson’s two from off the Virginiar( Carolina coast. It would be of very 
gi'eat interest to examine large catches of this flounder from tins general 
region, to ascertain if the abnormal fish occur sporadically or if they arc 
found in any considerable numbers. No explanation for this seeming 
prevalence can be offered. 

Lirmnda ferruginea . — The rusty dab, so far as I know, has never 
before been found in our waters with any degree of ambicoloration. This 
abnormality has been much described in European flatfishes, and among 
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these, eleven cases have been found on record for the European dab, 
Limanda limanda. Since these European specimens will be described in 
the general paper referred to, it is not necessary to refer to them further 
here. 
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MAMMAI^ C'OLLECTED IN KA.ZAKSTAN, CliJNTRAL ASIA, BY 
THE MORDEN-GBAVES NORTH ASIATIC EXPEDITION, 
WITH THE DESCRIPTION OF A NEW GROUND 
SQUIRREL 

Bt G. G. GooumN 

The trip undertaken by the Morden-Graves Expedition in Central 
Asia during the fall of 1929 was made primarily for a group of saiga for 
the North Asiatic Hall of The American Museum of Natural History. 

Leaving the Orenburg and Tashkent Railway at Kizil Orda (marked 
on most maps Perovsk) on October 7, 1929, wo traveled northeast, at 
first through flat areas where water was plentiful and reedy ponds and 
small lakes were scattered, and later through alternate arid steppe 
country and dry, sandy desert areas. During the first day we crossed a 
small but fairly swift river, which I understood to be a confluent of the 
Syr Darya, then north to Tele Kul, a chain of shallow, flat, mud lakes, 
where water fowl were abundant and golden eagles and small flocks of 
sand grouse were frequently seen in the surrounding steppes. After a 
few days were spent collecting heje, we moved north through typical 
stepi)e country, vast, arid, flat plains, with little vegetation and stretches 
glistening white with caked salt, to an escarpment at Tuz Bulak, about 
one hundred and fifty miles north of Kizil Orda. Gerund {OazeUa svb- 
guiturosa) were frequently seen in small bands of five or six on the open 
steppes. Most of the small mammals collected were secured here. The 
expedition then travekd about one hundred miles north toward the Sari- 
Su, where saigji were eventually secured by Mr. Morden. 

Acknowledgment is duo to Mr. William J. Morden and the late Mr. 
George C. Gravc's, 2d, who organized and led the expedition and assisted 
me in collecting the small mammals. 

Hemiechinus caUigoni turkestanicus Ognev 
Turkestan Ijong-oared Hedgehog 

Hemiechinus eaUigoni turkestauicus Oonev, 1928, ‘Mamnmls of Eastern Europe 
and Northern Asia,’ I, p. 130. 

Two spocimens: Tuz Bulak, one hundred and fifty miles north of 
Kizil Orda (Perovsk), Kazakstan, 600 feet elevation. 
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A small long-eared hedgehog with white under parts, dark face, 
proportionally short spines; relatively narrow rostrum and narrow inter- 
orbital space; similar in color to H. c. calligoni, but the skull is a little 
more elongate and rostrum narrower; tooth rows longer than in the 
typical form. 

Color of two subadult specimens from Tuz Bulak, taken in October, 
1929: spines creamy white with a blackish-brown base and broad black- 
ish-brown ring near the short white tip; crown of head and checks tawny 
olive,^ this color extending backward below ears to back and in a narrow 
lateral line on the margin which separates the spiny surface from the fur; 
muzzle, from eyes to end of snout, blackish brown; ears sparsely covered 
with creamy-white hairs; upper surface of fore and hind feet sepia; 
tail sparsely covered with stiff dusky hairs; entire under parts, including 
lower lip, chin, and fore and hind Umbs to ankles creamy white. 

Measurements: total length from nose to end of tail, 180, 160 mm. ; 
tail vertebrae, 15, 17 mm. ; hind foot with claws, 35, 39 mm. (36 mm. in 
the dried skin); ear from notch, in dried skin, 32, 30. mm. Skull: 
condylobasal length, 43.5, 43 mm. ; basal length, 40.5, 40.2 mm. ; length 
of nasals, 16.2, 14 mm. ; greatest width of nasals, 3.2, 3.5 mm. ; zygomatic 
breadth, 24.6, 24.3 mm. ; mterorbital constriction, 12.6, 12 mm. ; post- 
orbital constriction, 11.1, 12 mm.; greatest outside width across molars, 
16.7, 16.7 mm.; length of upper tooth row, 23, 23.2 mm. 

The present specimens were taken m a dry, narrow ditch at the foot 
of an escarpment about one himdred and fifty miles north of the type 
locality for H. c. turkestanicus. Measurements and characters of the Tuz 
Bulak specimens agree closely with the figures and type description given 
by Ognev. The spines in our specimens, however, are much shorter 
(18 mm.) and more slender than in the type series (21.6 mm.). Lack of 
material has prevented me from comparing these specimens with any of 
the central Asiatic species of small hedgehogs; from 11. a, minor it 
apparently differs in smaller size and narrower rostrum, and from //. 
TTisaoni in its longer ears and darker color. 

Crocidura suaveolens mordeni Goodwin 
Morden White-toothod Shrew 

Crocidura suaveolens mordeni Goodwin, 1934, Amer. Mus. Novit., No. 742. 

Nine specimens: Tuz Bulak, 7; Tele Kul, 2. 

A small pale-colored white-toothed shrew about the size and general 
proportions of C. Ugnicolor Miller, but color paler, under parts nearly pure 

^Color Standards and Nomenclature, Ridgw ay. 
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white, this color extending well up over sides of body and face; tail 
relatively long, distinctly bicolor, the line of demarcation sharply in- 
dicated; pelage moderately long and soft. 

Color of type specimen from Tuz Bulak: upper parts, including 
upper surface of tail, uniform, between Verona brown and wood-brown; 
fore and hind limbs, feet. Ups, checks to eye, base of ear, and entire under 
parts, white, lightly washed with pale buff. The dorsal area in the six 
paratjTJes varies in color from Verona brown to pale wood-brown, but 
under parts tlrroughout the series are white. 

SkuU about the size and general proportions of C. lignicolor; the 
length of the upper tooth row averages sUghtly longer than in typical 
specimens from Djarkcnt, eastern Turkestan, but general characters are 
essentially the same. 

Measurements of type and average of five paratypes (taken in the 
flesh) : total length, 90, 90.4 mm. (87-95) ; length of tail vertebrae, 30, 
30.8 mm. (30-32); hind foot, including claws, 12.5, 12.3 mm. (12-1^5). 
Skull; condylobasal length, 16.8, 17.2 mm. (16.7-18.5); least inter- 
orbital breadth, 4, 4 mm. (3.8-4.3); greatest breadth of brain case, 8.2, 
8.3 mm. (8.1-8.7); length of entire maxillary tooth row, 7.9, 8.1 mm. 
(7.8-8.2). 

C. s. mordeni can readily be distinguished from C. lignicolor by its 
white under parts and more sharply bicolor tail. I have not compared it 
with C. ilensis Miller from Hi, but from the t3rpe description it differs in 
color, smaller feet, and some cranial characters. The type and six 
paratypes were taken in the open steppe coimtry and in narrow ditches 
at the foot of an escarpment where the water from springs trickled down 
and dried up on the desert. Two specimens were taken at Tele Kul, 
sea level, in the flat alkali lake district. 

Purtorius eversmazmi eversmanni (Lesson) 

Steppe Polecat 

Muslda Evermanni Lbhhon, 1827, ‘Manuel do Mammalogio ou Histoire 
Naturelle des Mammifew's,’ I’ariH, p. 144. 

One specimen: adult female, from Kal-gaeh, two hundred and fifty 
miles north of KizU Orda (Perovsk), Kazakstan. 

A small soiled whitish animal, with a long body and short black 
limbs. 

Color of specimen from Kal-gach, taken October 28, 1929: fur 
creamy white washed with long black-tipped guard hairs; head creamy 
white with a broad blackish-brown band across the face and eyes and 
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almost to corner of mouth; fore and hind limbs and feet, under side of 
neck and breast, black; an indistinct blackish-brown patch of hairs in 
front of ear; distal half of tail black. 

Measurements of adult female (taken in the flesh): total length, 
423 mm.; tail vertebrae, 115 mm.; hind foot, 40 mm. Skull: condylo- 
basal length, 56.6 mm. ; zygomatic breadth, 32 mm. ; interorbital con- 
striction, 14.8 mm. ; distance from front of canine to back of last molar, 
18.4 mm. 

The present specimen was found ambling along on the open steppe 
country. 


Vulpes Tulpes karagan (Erxlcben) 

Karagan Fox 

Cams Karagan Pallas, 1771, ‘Reise durch vershicdenc Provinzen dos Rus- 
sischen Reichs,’ I, pp. 200, 234. 

One specimen: two hundred miles north of Kizil Orda (Perovsk), 
Kazakstan; purchased alive from the natives, apparently a pet animal. 

The Karagan fox is a moderately large pale-colored form with a 
comparatively long tail and coarse loose fur. 

Color of an adult female specimen from the Kirghiz Steppes, killed 
October 28, 1929: fur on back rich ochraceous tawny mixed with light 
buff-tipped guard hairs; crown of head, middle of neck, base of cars and 
shoulders clear bright ochraceous buff; sides of neck and body warm 
buff; tip of ears broadly black; end of muzzle and upper lip white, lower 
lip white, but with a narrow margin of dark gray; front of hind legs 
bright ochraceous tawny with a small spot of black-tipped hairs at base 
of toes; front of fore legs with a rather broad stripe of light buff hairs 
tipped with black; tail pale light buff with a mixture of black-tipp(‘d 
hairs, tip of tail white; inguinal region white; throat and a narrow stripe 
on middle of belly plumbeous washed with soiled whitish. 

The skull is moderately large, facial region narrow, brain case short, 
teeth rather weak. 

Measurements of adult fenoale: total length, 1005 mm.; tail verte- 
brae, 370 mm.; hind foot, 160mm. Skull: greatest length, 139.5 mm.; 
condylobasal length, 135 mm.; zygomatic breadth, 71 mm.; breadth of 
brain case, 46 mm.; greatest outside breadth across molars, 41.76 mm.; 
length of nasals, 63 mm.; length of upper tooth row from front of canine 
to back of last molar, 64 nun. 

The Karagan fox apparently inhabits the low subdesert country of 
the Kirghiz Steppes. I saw tracks of several foxes in the sand on an 
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escarpment at Tuz Bulak; it is frequently taken young by the Kirghiz 
and kept as a pet, and a native caravan is hardly complete without a 
fox riding on the back of a camel. 

Citellus pygmaeus kazakstanicus, new subspecies 

Type. - -No. 85310, Amor. Mus. Nat. Hist.; male adult; Tuz Bulak, one hundred 
and fifty miles north of Kizil Orda (Perovsk), Kazakstan, Central Asia, altitude 600 
feet; October 17, 1929; collector, George G. Goodwin. The type is a skin in good 
condition and skull with brain case and occiput broken. 

General Characters. — A small pale-colored ground squirrel with a unicolor 
tail which is less than one quarter the length of head and body. 

Description. — Color of type specimen from Tuz Bulak: upper parts warm buff, 
darkest on mid-dorsal area, with insignificant pied markings caused by dusky and 
pale yellow rings around each hair; crown of head bright ochraceous buff; sides of 
body, fore and hind limbs, feet, lower part of cheeks between warm buff and light buff, 
a light buffy nng around eyes; tail deep warm buff; under parts light buff, the 
plumbeous basal color showing through. Cranial characters about as in typical C. 
p. pygniaeus. 

Measurements (taken in the flesh). — ^Total length, 190 mm.; tail vertebrae, 
35 mm.; hind foot, including claws, 33 mm. Skull: zygomatic breadth, 26 mm.; 
intcrorbital breadth, 7 mm.; length of nasals, 13 mm.; alveolar length of upper molar 
tooth row, 9.5 mm. 

Skill of C. 'pygmaeus kazakstanicus, compared with typical C. p. 
pygmaeus from the lower Volga region, is much paler in color. C. p. 
herbicola Martino from northern Kazakstan, its nearest geographical 
subspecies, is even darker than the typical form. I have not compared 
the present specimen with C. p. brevicauda Brandt from the Zaisan River, 
but it is, apparently, much paler and less reddish in color. 

This spi'ciraeu was taken in a scanty growth of low sagebrush in the 
open sti'ppe countiy. Apparently most of its kind had already hiber- 
nated for tlie winter as 1 found plenty of ground squirrel holes, but exten- 
sive trapping yii'lded no further specimens. 

Allactaga elater slater (Liclienstein) 

Kirghiz Steppes Big-eared Jerboa 

IHptui elater Lioiieinstiiin’, 182.'>, ‘Uber du Springnausc,’ Abh. d. Berlin Akad: 
d. Wins., p. 155. 

Five specimens: Tuz Bulak, one hundred and fifty miles north of 
Kizil Orda (Perovsk), Kirghiz Steppes, Kazakstan, 4 skins and skulls, 
1 alcoholic. 

A medium-sized jerboa with large ears, long tail and large hind feet. 

Color of specimens from Tuz Bulak, taken in October, 1929: upper 
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parts, including crown of head, warm buff, tips of fur washed with black- 
ish brown, heaviest on mid-dorsal area and rump ; base of fur plumbeous ; 
side of body, face, outside of hind limbs and shoulders slightly paler buff 
than back and lightly washed with blackish, base of fur white; a broad 
stripe of pure white hairs across hips meeting white of belly below tail; 
a patch of black hairs below white stripe on posterior outside of hind 
limbs; outside of ears warm buff, inside sparsely covered with soiled 
whitish hairs, inside rim warm buff; imder parts, including fore limbs, 
feet, inner side of hind limbs and upper side of hind feet, toes and cheeks 
white to base of fur; under side of hind feet sparsely covered with brown- 
ish-black hairs, below, clear warm buff grading to light buff posteriorly; 
brush, subterminal area black for 31.5 mm., preceded by a narrow band of 
light buff, tip pure white, the black area meeting on midvcntral line in 
most specimens but divided by a white line in others. Skull: upper 
premolar much reduced; present upper incisors protruding but not 
grooved; interorbital constriction relatively broad; tympanic bullae 
not extensively inflated; incisive foramina extending backward not 
farther than the anterior border of first molar. 

Measurements of one adult male and two adult females from Tiiz 
Bulak: total length, 260, 265, 255 mm.; tail vertebrae, 160, 163, 155 
mm.; hind foot, 56, 57, 53 mm.; ear from notch, in dried skin, 25.3, 25, 
25mm. Skull: condylobasallength, 25.3, 24.9 mm.; zygomatic breadth, 
19.5, 20.1, 19.5 mm.; length of nasals, 9.2, 9.2, 8.8 mm.; interorbital 
constriction, 8.5, 9.5, 9.2 mm.; alveolar length of upper tooth row, 
5.0, 5.05, 4.9 mm. 

The five specimens were taken at about 600 feet elevation in small 
areas of sagebrush in the flat, sparsely grassed steppe country. Its 
habits appear to be much the same as those of A. acontion though it 
possibly inhabits a somewhat higher plain and more fertile country than 
A. acontion. A, elater was originally described from the Kirghiz Steppes 
and the present series is probably typical. 

Alactagulus acontion acontion (Pallas) 

Kirghiz Steppes Little Jerboa 

Diptis acontion Pallas, 1811, ^Zoographia Rosso-Asiatica,’ Tome I, p. 182. 

Three specimens: Tele Kul, seventy-five miles northeast of Kizil 
Orda (Perovsk), Kazakstan. 

A rather small pale-colored jerboa with moderately large ears, long 
tail and well-developed hind limbs. 

Color of specimens from Tele Kul, taken in October, 1929: upper 
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parts, including ears, crown of head and outer side of hind limbs light 
buff, tips of fur blackish brown, base of fur plumbeous, clear light buff 
on head and ears; sides of body paler than back, base of fur white, a 
stripe of pure white hairs across hips; under parts, including fore limbs 
and fore feet, inner side of hind limbs and hind feet white to base of fur; 
tail above, warm buff mixed with brownish-black fur on basal two-thirds; 
subterminal area of brush black for 17 mm., preceded by a band of light 
buff, tip white, under side of tail to brush warm buff, the black area 
almost but not quite meeting in a narrow band on midventral line. 
Cranial characters: tympanic bullae not extensively inflated and not in 
contact with each other; upper incisors protruding forward and not 
grooved; upper premolar absent; anterior end of nasals not reaching the 
level of alveoli of upper incisors. 

Measurements of one adult male and two semiadult males from Tele 
Kul: total length, 246, 220, 205 mm.; tail vertebrae, 135, 135, 120 mm.; 
hind foot, 47, 47, 45 mm. ; length of ear from notch, in dried skins, 21, 
20.5,20.5 mm. Skull: condylobasal length, 24.8, 23, 21.5 mm.; zygo- 
matic breadth, 21.4, 20.2, 18.6 mm.; length of nasal, 10, 8, 8 mm.; 
alveolar length of upper tooth row, 5, 4.8, 4.6 mm.; interorbital constric- 
tion, 8.3, 7.9, 7.5 mm. 

The present three specimens were taken at sea level in the low sage- 
brush on a flat, sandy, alkah plain at Tele Kul, Kirghiz Steppes. The 
traps were set at the top of burrows and the specimens were taken during 
the night; the temperature at the time ranged from 30 to 32® Fahrenheit. 

Mus musculus wagneri Eversmann 
Wagner Mouse 

Mw Wagneri Evhiikmann, 1848, Bull. 8oc. Nat. Moscou, XXI, part 1, p. 191, 
Tab. 1, fig. 2. 

Twenty-six six'cimens: Tuz Bulak, one hundred and fifty miles 
north of Kizil Orda (I’erovsk), Kazakstan, 11 skins and skulls, 5 alco- 
holic specimens; T('le Kul, sewenty-five miles northeast of Kizil Orda, 
7 skins and skulls, 3 alcoholic specimens. 

A small buff-colored mouse with a relatively long tail, similar to the 
common house mouse but smaller in size and much l^hter in color. 

Color in the present large series shows very little individual varia- 
tion: upper parts pinkish buff washed with blackish-tipped hairs; sides 
of head and body slightly paler than back, this color extending down the 
upper sides of fore and hind limbs to ankles; fore and hind feet white; 
tail indistinctly bicolor, sparsely covered with short stiff hairs, dusky 
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above, whitish below; entire under parts white, base of the fur irregularly 
plumbeous. 

Skull small and weak, the anterior palatine foramina extending 
posteriorly to about the middle of first molar. 

Measurements, average of five largest specimens from Tuz Bulak: 
total length, 135 mm. (133-146) ; tail vertebrae, 60 mm. (54-65) ; hind 
foot, 17 mm. (16.5-18.6). Skull: condylobasal length, 20 mm. (19.5- 
20.5); zygomatic breadth, 11.1 mm. (10.8-11.5); interorbital constric- 
tion, 3.4 mm. (3.4-3.4); alveolar length of upper molar series, 3.4 mm. 
(3.3-3.6). 

The Wagner mouse is an inhabitant of the Kirghiz Steppes. It is 
common throughout Turkestan and is found in the cultivated districts 
and on the grassy steppes from sea level to about 4000 feet elevation. 

Cricetulus xulgratorius migratorius (Pallas) 

Pallas Hamster 

Mm migratoriM Pallas, 1773, ‘Reise durch vershiedenc Provinzoiv dos Rui>- 
sichen Rcichs,’ II, p. 703. 

Four specimens: Tuz Bulak, one hundred and fifty miles north of 
Kizil Orda (Perovsk), Kazakstan, 3 skins and skulls, 1 alcoholic specimen. 

The PaUas hamster is a pale-colored vole, without a dark mid-dorsal 
stripe or markings on the head; under side of fore and hind feet partly 
covered with hair; tail short, unicolor; under parts white. 

Color of specimens from Tuz Bulak: upper parts, including crown 
of head to end of nose and below eyes, light buff lightly washed with 
blackish brown-tipped hairs, this color extendhig down outside of hind 
limbs nearly to ankles; under parts, including fore and hind feet, fore 
limbs and inner aide of hind limbs, and tail, are white, this color exU'uding 
well up on shoulders and sides of paw; cars with indistinct hiiffy white 
border, outside of ears blackish brown, inside light buff; iminatun* 
specimens darker and grayer than adults; maminat*, c'ight. 

Measurements of adult male and female, respectively, from Kizil 
Orda: total length, 128, 120 mm.; tail vertebrae, 24, 20 mm.; liind 
foot with claw, 17, 17 mm. Skull: condylobasal length, 26.5, 27.2 mm. ; 
zygomatic breadth, 14.2, 14 mm. ; least interorbital constriction, 4, 4 mm. ; 
length of nasals, 10, 10 mm.; alveolar length of upper molar soru's, 4.2, 

4111111 . 

This hamster was taken on a dry, sandy escarpment at an elevation 
of 600 feet; it lived in holes in the ground or under rocks in open arid 
country where there was little or no cover. 
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The hamsters of Central Asia are not very well known. I have re- 
ferred the present series to the above species. It agrees in measurements 
and general characters Avith Pallas’ description, but differs appreciably 
from C. accedula Pallas of which it has been considered a synonym. 


Microtus (Phaiomys) graves! Goodwin 
Graves’ Vole 

Microtus graoesi Goodwin, 1934, Amer. Mus. Novit., No. 742. 

Five specimens: Tuz Bulak, 4 skins and skulls, 1 alcoholic. 

A small light-colored vole with a short tail, ears small but not con- 
cealed in the fur; bullae much inflated; externally very similar to 
Phaiomys hlythi from Ladak, India, but smaller with relatively shorter 
tail; smaller feet and widely different cranial characters. Pur long and 
soft, vmder side of feet moderately overgrown with hair, but toes and 
foot-pads naked. Last upper molar with four well-developed projecting 
angles on inner side. M. gravesi is probably an aberrant form of 
Phaiomys . 

Color of four specimens from Tuz Bulak uniform: upper parts, hair 
pinkish buff subterminally, tips dark brown, darkest on posterior dorsal 
area; fore and hind feet buffy white; tail indistinctly bicolor, light buff 
with a weak middle dusky stripe along the dorsal surface; under parts 
light buff, the plumbeous basal color showing through. 

Skull angular and broad, with two low, distinct bow-shaped noiddle 
or lateral crests; audital bullae large, their walls strengthened by dense 
spongy bone tissue, inflated, and forming prominences on the sides of the 
occiput; inlerorbital area narrow, expanding abruptly posteriorly; the 
last upper molar with four well-developed projecting angles on inner side. 
The dorsal surface of the skull resembles Vinogradov’s figure of Phaiomys 
bucharensis in his 'Key to the Rodents of Middle Asia,’ but differs in 
having four w(‘ll-developed projecting angles on inner side of last upper 
molar instead of tlm'e as designated for Phaiomys by Dr. Vinogradov. 

Measurements of type and average of three paratypes: total length, 
120, 117 mm. (113-120); length of tail vertebrae, 25, 22 mm. (20-25); 
hind foot, including claws, 18, 17.6 mm. (17-18). Skull: condylobasal 
length, 26, 26.1 mm. (25.8); zygomatic breadth, 15.5, 15.2 mm. (15- 
15.3) ; least interorbital breadth, 3.4, 3.7 mm. (3.5-3.8) ; mastoid breadth, 
taken just behind the auditory meatus, 12.6, 12.5 nun. (12.5-12.5); 
length of nasals, 7.5, 7 mm. (7.7); alveolar length of upper molar series, 
6.2, 6 mm. (6.6). 
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This vole was taken in scattered clumps of grass near small springs 
that trickled down the side of an escarpment and dried up on the sand. 
It was active at most hours of the day and lived in holes or burrows in the 
ground and fed on the succulent bases of the grasses. Apparently it is 
rather local and not abundant. It was difficult to trap, and two of 1 he 
five specimens I caught with my hands. 

Meriones tamarlcinus jazartensis (Ogneff-Heptner) 

Aral Sea Jerboa 

OerbiUis ioTwanafttMjoxartensisOGNEFF-HBPTNnB, 1928, March 1, Zool. Anzoiger, 
LXXV, No. 11-12, p. 264. 

Six specimens : Tuz Bulak, one hundred and fifty miles north of Kizil 
Orda (Pervosk), Kazakstan, 4; Tele Kul, seventy-five miles northeast of 
Kizil Orda, 2. 

The Aral Sea jerboa is a large rich buff-colored form with a white 
spot over eyes, imder parts white to base of fur, lighter colonnl than 
tjrpical M. tamaricimis from the mouth of the Ural and less pinkish than 
M. t. rokkandieus from the Ferghana district. 

Color of specimens from Tuz Bulak: upper parts, including crown 
of head and upper side of hind hmbs, cinnamon buff, tips of hair bLster- 
black, darkest on rumps; specimens from Tele Kul darker, about clay 
color; sides of body, upper side of fore limbs and side of head pinkish 
buff, blackish tips of hair less pronounced than on back; outer side of oar 
about color of back, margin indistinctly whitish, a small tuft of white 
hairs at posterior base of ear; a large white spot above eye to base of car, 
an indistinct narrow black ring around eye; under part, including upper 
side of fore and hind feet, under side of fore and hind limbs, lips, chin, and 
well up on sides of cheeks, belly, white or creamy white to base of fur; 
under side of fore feet naked; ankles and under side of hind feet from heel 
to base of toes blackish; under side of hind toes more or l(‘ss naked; 
tail above cinnamon-buff heavily mixed with bister, almost black, sides of 
tail cinnamon-buff, under side of tail light buff or warm buff, cinnamon- 
buff at base; tip bister, almost black, grading into color of tail above; 
daws pale brownish, tips white, in some specimens fore daws all white. 

Skull; bullae well rounded but not excessively inflated. Anterior 
palatine foramina not extending posteriorly to line of anterior border of 
first molars, anterior face of upper incisor ochraceous orange with one 
groove. 

Measurements of two adult males from Tuz Bulak and one subadult 
male from Tde Kul, respectively: total length, 300, 286, 250 mm.; tail 
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vertebrae, 130, 145, 120 mm.; hind foot, 40, 41, 37 mm. Skull: one 
adult male from Tuz Bulak and one subadult male from Tele Kul, 
greatest length (from tip of nasals to occipital plane), 42.3, 40.4 mm.; 
condylobasal length, 38, 36 mm.; zygomatic breadth, 23.5, 21.5 mm.; 
interorbital constriction, 7.2, 7.2 mm.; length of nasals, 17, 17 mm.; 
length of anterior palatine foramina, 76, 7 mm. ; length of upper molar 
series, 6.5, 6 mm. 

M. t. jaxartensis is described as sandy red, distinctly lighter in color 
than typical M. tamarieinus. No measurements were given. The type 
locality is Kara Usiak on the Orenburg and Tashkent Railroad, not more 
than one hundred and fifty miles from the locality of the present series. 

Four of our specimens were taken in the sand dunes on an escarp- 
ment at Tuz Bulak, 600 feet elevation, and are a uniform light-colored 
series. A subadult male from Tele Kul, sea level, taken in the tall reeds 
at the side of an alkali lake, is somewhat darker and richer colored with a 
shorter tail than the Tuz Bulak series. Cranial characters arc also some- 
what different, the skull being lighter with weaker teeth. These differ- 
ences, however, I am inclined to consider as individual or local variations 
and to refer the whole aeries to M. t. jaxartensis for the present. 

Fallasiomys merldianus massagetes Heptner 
Aral Soa Yellow-tailed Jerboa 

PaUasiomys meridianus massagetes Hbptnbb, 1933 (December 20), Zeitschrift 
f. Siiugetierkunde, VIII, part 3, p. 155. 

One specimen: Tuz Bulak, one hundred and fifty miles north of 
Kizil Orda (Perovsk), Kazakstan. 

A small sandy-colored jerboa witli a light yellowish tail; fur on 
entire under parts and feet white to base of hairs; claws white, thumb 
small with vestigial claws. 

Hkull with bullae extensively inflated, upper incisors with one groove 
on anterior surfaet'. 

Color of one specimen from Tuz Bulak: upper parts, including 
crown of head to nose, cinnamon-buff, mixed with black-tipped hairs; 
ear about color of back, sides of body, head, pinkish buff lightly washed 
with black-tipped hairs, an indistinct whitish spot above eye; uppey side 
of hind limbs to ankles nearly clear pinkish buff; entire under parts, 
including upper and under side of fore limbs and feet, under side of hind 
limbs and upper and under side of hind feet, lips, chin, and well up on 
cheeks are white to base of fur; tail above bright clay cdor mixed with a 
few scattered black-tipped hairs; under side light buff divided by a mid- 
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vertical line of cinnamon-buff; pads of fore feet naked; fingers and 
entire under side of hind feet hairy; claws white; upper incisors zinc- 
orange. Skull: bullae extensively inflated but relatively small for M. 
meridianus; anterior palatine foramina extends posteriorly to a lino 
across anterior border of alveoli of first molara. 

Measurements (taken in the flesh): total length, 200 mm.; tail 
vertebrae, 100 mm. ; hind foot, including claws, 30 mm. Skull : greatest 
length from nasals to occipital plane, 31 mm.; condylobaaal length, 
27 mm. ; basal length, 25.2 mm. ; length of nasals, 12 mm. ; length of 
anterior palatine foramina, 5.5 mm.; greatest breadth across bullae, 
17.1 mm.; interorbital constriction, 6 mm.; alveolar length of upper 
molar sei'ies, 4.2 mm. 

This specimen was taken in a sparse growth of low sagebrush in the 
open flat steppe country. 

PaUasiomys erythrourus eversmaonl (Bogdanov) 

Eversmann Jerboa 

Merimes eversmanni Bogdanov, 1876, Travaux Soo. Nat. do St. Potorsbourg, 
VI, p. 266. 

Twenty-four specimens: Tuz Bulak, one hundred and fifty miles 
north of Kizil Orda (Perovsk), Kazakstan, 1 alcoholic, 23 skins and skulls. 

The Eversmann jerboa is a medium-sized sandy-colorcd species 
with color of fur at the base plumbeous. Skull with large bullae, narrow 
rostrum, and one groove on anterior face of upper incisor. 

Color of specimens from Tuz Bulak: upper parts, including crown 
of head to nose, cinnamon-buff; tips of fur blackish, plumbeous at base 
and sparsely mixed with a few black hairs; sides of head and body 
slightly paler than back, about warm buff mixed with black-tipped Iniirs; 
upper side of fore and hind limbs to ankles and an indistinct lateral lino 
pinkish warm buff; upper side of hind feet pale light-buff with an 
irregular line of warm buff down outer side, sometimes spremling over 
entire surface and absent in others; an indistinct buffy patch behind eye 
in some specimens; a light buffy spot at posterior base of oar, outside of 
ear about color of back, inside light buff; a clear cinnamon-buff patch at 
base of whiskers; whiskers, upper half black, lower half white; basic 
color of tail uniform, between clay color and ochraceous buff mixed with 
black-tipped hairs, clear below at base and sides for about half its length, 
tip black, which color extends along upper side for 50 mm,, gradually 
blending with rest of tail; under part of body, including belly to throat 
and under side of hind limbs, creamy white, base of fur plumbeous; 
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lips, throat, under side of fore limbs white to base of fur; soles of fore 
feet and toes naked; under side of hind feet and toes hairy, except parts 
on toes and heels to center of foot hairless; nails on fore and hind feet 
blackish brown, tips white. 

Skull: bullae large and inflated, extending well forward and in 
contact with posterior border of zygomatic arches and backward to 
occipital plane, spreading outward a little wider than z3^omatic breadth; 
zygomatic arches weak, not angular, and narrower anteriorly than pos- 
teriorly; rostrum narrow elongate with relatively long narrow nasals; 
anterior palatine foramina long, extending posteriorly to anterior border 
of first molar; posterior palatine foramina normal; upper incisors 
orange-buflf with one groove on anterior surface. 

Measurements, average of five largest adult males and females from 
Tuz Bulak: total length, 277 mm. (270-280); tail vertebrae, 139 mm. 
(135-140); hind foot, 35.4 mm. (35-36). Skull: greatest length from 
tip of nasal to occipital condyle, 38.7 mm. (38.2-39.5); condylobasal 
length, 34.3 mm. (33.7-35.3); zygomatic breadth, 20.8 mm. (20.5- 
21.2); greatest breadth across bullae, 21.2 mm. (21-21.7); interorbital 
constriction, 6.7 mm. (6.5-7); length of nasals, 14.5 nun. (14-15); 
length of anterior palatine foramina, 6 mm. (5. 7-6.6) ; length of upper 
molar series, 5.6 mm. (5.3-5.7). 

The Eversmann jerboa was abimdant locally in the arid steppe 
country north of Kizil Orda. The present series were taken at the base 
of a low escarpment at Tuz Bulak, where the dry, sandy soil was packed 
hard and the scant vegetation consisted of clumps of low sagebrush and a 
scattered growth of coarse grass. It apparently lived in small colonies, 
the burrows occupying an area about ten feet in diameter with about 
twelve holes in the colony. It was active during most of the day and 
frequently was seen about in the bright sunlight in the early afternoon. 
In the <listance it apj^ean'd to amble along in much the same way as the 
common house rat, and at the first sigiv of danger it retreated to the 
burrow and rarely reappeared on the surface until the following day. 

Lepus tolai lelmuami Severtzoff 
Turkestan Haro 

jLepits Lehmami Skvbrtzoff, 1876, Ann. Mag. Nat. Hist., (4) XVIII, p. 169. 

Two specimens: Tuz Bulak, one hundred and fifty miles north of 
Kizil Orda (Perovsk), Kazakstan. 

A small pale-colored hare with tail broadly blackish on upper side. 

SkuU relatively long and slender with narrow palate. 



14 


AMERICAN MUSEUM N0VITATE8 


[No. 769 


Color of two specimens from Tuz Bulak, taken on October 15 and 22: 
upper pai'ts about smoke-gray; the hairs with a broad band of light buff, 
tipped with smoke-gray on flanks and liips and more blackish on mid- 
dorsal ai'ca and crown of head; shoulder and sides of head more buffy; 
ears in front evenly mixed buff and black with a creamy while bordcT in 
front and a narrow black edge on terminal half of back, expanding at tip, 
posterior border and inside of ears light buff; tail white, with a broad 
black band on dorsal surface; upper side of fore and hind limbs and feet 
buff or white; imder side of neck and breast to front legs buff mixed 
with gray; under parts, including under side of fore and hind limbs, 
throat, and chin, white. Summer pelage duller and browner, the buffy 
band on the hairs darker and the black tips less pronounced. 

Measurements of two adult males: total length, 510, 545 mm. ; tail 
vertebrae. 111, 90 mm.; hind foot, 125, 120 mm.; oar from notch, in 
dried skin, 80 mm. Skull: greatest length, 83, 82.5 mm.; zygomatic 
breadth, 41, 40 mm. ; interorbital breadth in front of supraorbital process, 
16, 15 mm. ; behind supraorbital process, 12, 12.5 mm. ; width of palate 
outside molars, 13.5, 13.3 mm.; length of nasals, 34.9, 33.9 mm.; 
alveolar length of upper molar series, 16, 15 mm. 

This is a well-marked subspecies, characterized by its peculiar color 
and narrow skull. I found it not uncommon in tho low sagebrush areas 
on the steppes of Kazakstan. 

Saiga tatarica (Linnaeus) 

Capra tatarica Linnaeus, 1766, ‘Syst. Nat.,’ 1, p. 97. 

Six specimens from Kirghiz Steppes, two hundred and fifty miles 
north of Kizil Orda (Perovsk) Kazakstan, Central Asia, altitude 1500 h'et. 

The saiga is a rather small, light-colored antelope; adults stand a 
little over two feet at the shoulders. It is reiwlily distinguished from all 
other forms of antelope by its large inflated nose. 

Color of an adult male taken in October, 1929: upix'r parts cinna- 
mon-buff shading into pinkish buff on sides of body; nose and sides of 
face and outside of ears like back, inside of cars buffy white; crown of 
head from between eyes to neck hairs long and grizzled, nearly white and 
mixed with a few brownish hairs in front of ears; an irregular patch of 
short brownish hairs in front of eyes; tail above like back, white below; 
a white patch on rump aroimd tail broken by a narrow strip of buff from 
back to tail; fore and hind limbs cinnamon-buff ; under parts, including 
throat, chin, lips, and inner side of fore limbs to knees white; a narrow 
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strip of rather long dark hairs on mid-dorsal line above rump. An adult 
female has the whole front of the face and nose soiled whitish and the 
white of under parts extends in a narrow line down the inner side of fore 
and hind limbs. The white rump patch is more pronounced and not 
distinctly broken by a mid-dorsal line. Immature specimens similar to 
adult, but color a shade paler and with the grizzled patch on crown of 
head. In winter, pelage is reported to be almost pure white. The series 
taken in October had moderately long hair, which did not look as though 
it would be shed that fall. 

Only the males have horns, which attain a length of 13 or 14 inches 
and are a peculiar translucent pale amber color. The horns of the adult 
male taken by the expedition are llK inches long and have a spread of 
7K inches. The weight of this specimen, before cleaning, was 100 pounds 
and an adult female weighed 80 pounds. 

Saiga frequent the dry steppe country and especially the great 
flats of dried mud, common in the region visited; their food consists 
mainly of the long shoots that grow from a low sagelike plant and, accord- 
ing to the natives, they also eat a plant that looks like dried moss. Little 
information concerning their habits could be obtained from the natives; 
they are seldom seen, in the region visited, in herds that number over 
flve or six, but it is passible that in sections where they are more abun- 
dant they travel in larger herds. It is evident that they migrate to some 
extent with the season, moving from the higher plateaus into the less 
snowy areas of the steppes in the fall. They move with a shambling, 
rather sneaking gait and carry their heads down whether at a walk, 
trot, or gallop, and apparently can easily outrun a horse. 
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ON A PAHEIABAURIAN REPTILE FROM SOUTH AFRICA, 
BRADYSAURUS WIIAIT8I 

By Lieuwe D. Boonstra* 

In 1914, Broom figured (Amer. Mus. Journ., XIV, p. 138) the skull 
and mandiblo of a pareiasaurian reptile, to which he gave the name, 
Pareiasaurus whaitsi. 

In 1915, Broom published the same photograph together with a 
brief description (Bull. Amer. Mus. Nat. Hist., XXV, Pt. ii, p. 109). 
The only important point in Broom’s diagnosis was his statement that 
there were two horn-like processes on the ventral border of the lower jaw. 

In 1929, Ilaughioii and Boonstra accepted Broom’s statement of the 
presence of two angular bosses and, as no other nearly related pareiasaur 
possessed two similai’ angular bosses, we created the new genus, Brady- 
suchun. 

In 1933, 1 gave tin* following account of this specimen. “As I have 
not had the opportunity of se(‘ing the type specimen in the American 
Museum of Natural History, this diagnosis had to bo based on photo- 
graphs kindly supplied by that institution and also on information 
received from Dr. R. Broom. 

“The skvill of the single spccamcn of tliis form is large; the teeth 
are badly preserved, but there were probably about 16 teeth with few 
(less than 9) cusi)s, probably arranged as in the genus Bradysaurus; the 
intcTorbital width is appreciably less than the ‘tabiilar width’. The 
posterior border of the ‘cheek’ earth's wcll-dofiiTed bosses. In general the 
sktill is ornamented with pits and rugae. The maxilla and lacrymal are 
only slightly bulging. Both behind and in front of the orbit the dorsal 
ancl lateral surfac(\s are sei)arate(l by a strong ridge. Medially the 
pt(‘rygoids are fused far posteriorly to form a long palate. The quadrate 
is incliiu'd forwai’ds. Tho brain-ciisc and the supraoccipital pillar appear 
to be high. Tho tabular boss is prominent. 

“Exc('pt for Broom’s stah'inent that the lower jaw carries two bosses 
on the angular, and the fact that the snout appears to be somewhat 
pointed, this genus is very similar indeed to the forms included in the 
genus Bradymurus, particularly to Br. sedeyiP 

‘Curator of tho Pala<‘ont<)l(Wfal (''ollortions, Houth Af-ioan Muhpuiu, Capo Town. 



Fig, 1. BTodysaurus whaiisi. Tjrpe. Amer. Mus. No. 5567. Outer view of the right mandible, taken slightly from 
below to show the angular bosses. Xji. 



1936] PABEIASA URIAN REPTILE FROM SOUTH AFRICA 3 


I have now had the opportunity of examining the skull and lower 
jaws and find that my 1933 account is substantially correct — the only 
error being the acceptance of Broom’s statement as to the presence of 
two normal angular bosses. 

I publish here (Fig. 1) a photograph of the outer surface of the 
right mandible, which clearly shows the true nature of the protuberances 
on the angulai'. On the ventral border of the angular there is a large 
process, shaped roughly like a bovine teat; this process lies in nearly the 
same position and is of the same nature as in all the larger pareiasaurian 
species, but differs from that in the smaller species — Anihodon, Kode- 
masaurus and Propappus omocratus. Immediately above this process 
and on the level of the lower mandibular border, a deep groove separates 
the process from the general outer mandibular surface. Immediately 
above the anterior half of this groove, a large irregular boss is developed. 
These structures were interpreted by Broom as the normal condition in 
this i)areuisaur, and on them he baaed his specific diagnosis. 

I believe, however, that the development of the upper boss is not 
normal, but that it really represents a pathological growth. My inter- 
pretation is as follows: — the true angular boss is directed more medially 
than in Bradysaurm, NocheUsaurus, Embrithosaurus, Dolichopareia, 
Pareiasuchiis and Pareiasatirus; this is due to the fact that the boss was 
fractured during the life of the animal and forced inward; the groove on 
the outer surface, above the process, represents the open fracture; in 
the process of healing, proliferation of bony tissues commenced, but, 
instead of closing up the fracture, produced the irregular mass of bony 
tissue dorsal to the fracture. I have shown the specimen to Dr. W. 
Granger, Dr. G. G. Simpson and Mr. E. H. Colbert, and they confirm 
my interpretation of the pathological nature of the dorsal boss. 

Unfortunately, the greater part of the angular is missing on the left 
mandible. 

If this interpretation of the angular bosses of this specimen is 
accepted, the charact(‘r on which the genus Bradysuckus was created 
becomes invalid and this skull must bo accepted as a representative of the 
genus Bradysaurus. 

In 1933, I pointed out that this skull was very similar to that of 
Bradysaurus seeleyi, but that the snout was somewhat more pointed. 
The accompanying table of the chief skull measurements shows that this 
specimen, in comparison with Bradysaurus seeleyi, has a more pointed 
snout, a relatively larger and narrower palate, a smaller spread of the 
“cheeks,” as well as a number of other differences in proportions. This 
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skull thus represents a fourth species of the genus Br(dysaurm— Brady- 
saurus whaitsL 


Chief Measurements 


Premaxilla to basioccipital . 

Pineal foramen to premaxilla. . . 
Pineal foramen to postparictal 
Width across the **cheeks”. 
Intertabular width , . 

Intcrorbital width . . 
Premaxilla to front of oibit. . 
Tabular boss to angle of ^^check^* 

Width across last teeth 

Prevomer to intei pterygoid vacuity 
Interquadiatc width 
Length of dentigeious border 
Number of teeth 


Bradymurus Br(uiyBaurus 


whattsi 

mleifi 

400 mm. 

420 mm. 

260 

275 

100 

125 

395 

445 

195 

195 

180 

195 

165 

185 

260 

335 

250 

320 

275 

250 

260 

345 

215 

205 

16 or 17 

16 
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ON SOME SOUTH AFllIC’AN REPTILES OF THE SUBORDER 

TIIEROCEPIIALIA PRESERVED IN THE AMERICAN 
MUSEUM OF NATURAL HISTORY 

By Libuwe D. Boonstra^ 

In the Department of Vertebrate Palaeontology of The American 
Museum of Natural History there is a small collection of the remains of 
thirteen therocephaJian reptiles, which were purchased from Dr. R. 
Broom in 1913. Only two of these specimens arc represented by fairly 
good skulls; all the others are fragmentary and consist chiefly of weath- 
ered snouts, which show some features of the dentition. 

All these forms arc from the Ix»wer Beaufort Beds; six genera are 
from the Tapinocephalus zone, four from the Endothiodon zone, and 
one presumably comes from the base of the Cistecephedm zone. 

Thn'o families of the suborder Thcrocephalia are represented; 
these are: — one genus of the fctidosuchdae, two genera of the Scalopo- 
sauridae and eight from the composite family Pristerognathidae. 

Family Pristerognathidae 
A lopecodon priscos Broom 

Bkoom, R., 1908, Ann. So. Afr. Mus., p. 361. 

Broom, R., 1932, Mammal-liko Reptiles of South Africa, p. 64. 

Boonstra, L. D , 1933, Ann. So Mt. Mus., p. 216. 

Rbfbbrxid Spboimbn.- Amei. Mus. No. 5569, Praserburg Road, Prince Albeit 
District; TairinocfphdLm zone. 

This specimen is a very badly weathered fragment, which shows only 
some fc'atures of the demtition. There are remains of a total of flfteon 
incisors, with a space for an additional tooth between two teeth on the 
left premaxilla; there thus appear to be eight incisors on each side; the 
two posterior teeth differ somewhat in direction from the anterior ones 
and may represent two small canines; the posterior incisors are smaller 
than the anterior ones. The canine is of medium size. Remains of six 
small molars are preserved. In the lower jaw, the roots of one canine 
and three incisors are visible in the left dentary. The dental formula in 


iCuratoi of tho Palaoontolop;ical CoUpotions, South Afnoan Museum, Cape To\vn. 



2 


AMERICAN MUSEUM NOVITATES 


[No. 771 


this specimen would thus be, for the type specimen in the 

South African Museum, Broom gave the formula, 

The number of teeth is thus not identical in the two specimens and 
the question arises as to whether this specimen can rightly be referred to 
Alopecodon priscus. I have, however, recently pointed out how bad the 
types of the various reputed species of Alopecodon are, and, in view of this, 
it is perhaps best to include this form in the original species Alopecodon 
priscus. 


Alopecog&athus angrusticeps Broom 
(Figures 1 and 2) 

Broom, B.., 1915, Bull. Amer. Mus. Nat. Hist., XXV, Ft. ii, p. 116. 

Broom, R., 1932, Mammal-like Reptiles of South Africa, p. 56. 

Ttph. — ^A mer. Mus. No. 5559, Grootfontein, Beaufort West District; 
Tapinccephdlus zone. 

In 1915, Broom gave the dental formula, 1-6, C-1, M-6, but he 
figured five incisors and seven molars; in 1932, he figured and described 
the formula as, 1-6, C-1, M-8. I have ground down the loft maxillary 
edge in order to expose the molars; there is now evidence of the exist- 
ence of only five fairly small molai's; behind the second molar there is a 
tip of a replacing tooth; the first molar lies 12 mm. posterior to the 
canine; the length of the series of five molars is 31 mm. On the r^ht 
side, the crowns of four subequal molars are visible; anterior to the 
last tooth there is, however, a gap for another tooth, which would bring 
the total up to five. The canines are of medium size and have an oval 
cross-section. There are six subequal incisors, with a space of 12 mm. 
between the last incisor and the canine. The dental formula is thus, 

l- fl, 0-1, M-5 
i-?, O-?, M-»' 

This type specimen consists of a practically complete skull, but, 
being preserved in a very intractable matrix, it has not been found pos- 
sible to expose the occiput and palate; and it was only after a long ijrocnss 
of grinding and etching that some features of the dorsal and lateral 
siufaces were determined. The skull is slightly crushed from side to 
side, but, even after this is corrected, it stUl remains a very long and 
narrow skull. The orbit is relatively small and is situated in the pos- 
terior half of the skull; the snout is thus very long. The temporal 
opening is relatively large and the narrow parietal crest fairly high. 

The maxilla is large and, dorsally, stretches very nearly to the 
median line. The septomaxilla is fairly small, particularly that part 
lying posteriorly to the septomaxillary foramen. The prefrontal is large 
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and forms a rather prominent preorbital thickening, which overhangs a 
preorbital depression, whose surface is formed by the lacrymal. The 
nasals are very long but narrow; anteriorly and posteriorly they swell 



Eig. 2. AlopecognaOna angusHceps. Dorsal view of the typo skull, Amor. Mus. 
No. 5569. Xi 

out somewhat. The frontals are short and together present a cruciform 
dorsal surface; they enter the orbital border. Due to the nature of the 
matrix, it has not been possible to determine the limits of the postfrontal 
and postorbital; the postfrantal can, however, be only a small clement. 
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The mandibulai" symphysis slopes sharply backwards; the outer 
surface of the angular is largo and carries a number of ridges, which form 
the distinctive pattern met with in practically all therocephalians. The 
relations of the articular, quadrate and qua4:atojugal appear to be as 
in Scymnosaurus wainoni. 

The long snout, high parietal crest, few molar teeth, and the details 
of the an-angement of the bones of the lateral and dorsal surfaces indicate 
that Alopecognathus is undoubtedly closely related with the generalized 
pristerognathid therocephalians, Scymnosaurus and Pristerognaihus. 

The chief skull measurements are: 


Frcmaxilla to pineal foramen 210 mm. 

Prcmaxilla to the anterior orbital border 140 

Ix-ngth of the lower j aw 240 

Width across the sqnamosals 1357 

Tnterorbital width 35 

Intertemporal width 10 

Width of the snout over the canines 55 

Height of the .snout at the canines .50 


Alopecorhinus paxvidens Broom 
Broom, R., 1912, Proc. Zool. Soc., p. 864. 

Broom, R., 1932, Mammal-like RcptUcs of South Africa, p. 57. 

Ttpe. — A mer. Mus. No. 5503, Beaufort West Commonage; Endothiodon zone. 

This typo consists of a very fragmentary part of the snout; the left 
dontary is nearly complete; the syraphysial portion of the right dentary 
and parts of the two maxiHao are also present. On the right side, 
remains of three small incisors are visible; there appears to be space 
for a total of six; the canine is of medium size and is rounded in section; 
a diastema is followed by the remains of the crowns of seven small 
molars. There are four lower incisors, the fourth lying interior to the line 
of the other three; the lower canine is small and is rounded in section. 

Broom’s (1932) reconstruction of the loft side is poor; the lower 
border of the dentary curves evenly upwards in the direction of the 
eoronoid process; behind the canine the maxilla is concave; the 
mandibular symphysis is long and low; the snout was presumably broad 
and low. The dental formula is fij ;’ 

As this specimen shows little more than some features of the teeth, 
it appears unlikely that it will ever be possible to identify new finds as 
definitely of this species. Thus the “species” is simply another name 
which encumbers scientific literature, without adding to our knowledge 
of the Thcrocephalia. 
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Oynariognathus platyrhinus Broom 

Beoom, R., 1912, Proc. Zool. Soc., p. 863. 

Bboom, R., 1915, Phil. Trans. Roy. Soc. London, p. 47. 

Beoom, R., 1931, Rcc. Albany Mus., p. 161. 

Beoom, R., 1932, Mammal-likc Reptiles of South Africa, p. 57. 

Boonstea, L. D., 1934, Ann. So. Afr. Mus., p. 216. 

Type. — ^Amer. Mus. No. 5502, Grootfontein, Beaufort West District; Tapino- 
cephaliLS zone. 

This type consists of an incomplete, weathered snout; it is of a 
medium-sized skull; the snout is low and broad; the relations of the 
septomaxilla and septomaxillary foramen are correctly figured by Broom 
(1932). In the upper jaw, roots of tliree incisors arc preserved on the 
right side; there is sufScient space for an additional two. On tlic left 
side there are roots of three incisors, a fragment of one anterior to these 
and a space for another. There thus appear to be five incisors in each 
premaxilla; the incisors increase in size in anterior direction, so that 
there would not be space for a total of six as maintained by Broom; on 
the right side the last incisor but one has a posterior edge, which may be 
serrated. The upper canines are fairly large and are rounded in section; 
no evidence of serrations is preserved. Remains of eight molars arc 
preserved in the left maxilla; they are close-set and decrease in size in 
posterior direction; no evidence of serrations is preserved. In the lower 
jaw, the incisors are hidden by the upper jaw; in the right dontary, one 
canine, followed, without diastema, by remains of eight molars, is visible. 
The dental formula is thus: Of the palate, nothing can be 

determined with any degree of certainty. The specimen in the British 
Museum (No. R4097) recently rcdescribed by me appears, in the light of 
the above facts, to be correctly identified as of this species. 

‘^Ictidosaurus angusticeps'* Broom 

Beoom, R., 1903, Ann. So. Afr, Mus., p. 151. 

Beoom, R,, 1916, Bull. Amor. Mus. Nat. Hist., XXV, Pt. ii, p. 118. 

Beoom, R., 1932, Mammal-like Reptiles of South Africa, p. 60. 

Rbfeeebd Specimen.— Amcr. Mus. No. 5527, Beaufort West; Endothiodon 
zone. 

This laterally crushed snout shows the following characters: a deep 
square mandibular symphysis; in the upper jaw, the roots of seven 
molars, visible on both sides; one very long slender canine; four fair- 
sized incisors on both sides, with posteriorly an additional small tooth, 
which appears to be implanted in the premaxilla; in the lower jaw, four 
incisors in both dentaries. The dental formula is thus : ; for 
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the type Broom gave tlio formula: m^ . If the nature of the 

dentition alone constitutes a valid criterion, then this specimen cannot 
be included in the siiecies Ididomurus angusticeps. It is, in fact, doubt- 
ful if this snout is that of a thcroccphalian at all; the square mentum 
suggests that it is a gorgonopsian, but, with the exception of Lycaenodon 
longiceps, no gorgonopsian has so large a number of molars. I regard this 
fragment as unidentifiable and do not propose to distinguish it by a new 
name from Ididosaurus angtisticeps. 

Scylacoides ferox Broom 

Broom, R., 1915, Bull. Amcr. Mus. Nat. Hist., XXV, PI. n, p. 119. 

Broom, R., 1932, Mammol-Iikc Reptiles of South Africa, p. 57. 

Type. — Amor. Mus. No. 55.58, Beaufort West; ITapinocephalua zone. 

This type consists of a crushed snout, without the dentaries; the 
loft side is imperfectly preserved, and Broom’s figure (1932) is probably 
a fairly correct reconstruction. On grinding down the dentigerous border, 
the teeth roots were rendered visible; five small unerowded incisors are 
present on both sides; the single canino on each side is fairly large and is 
oval in cross-section; the roots of five small molars are visible. The 
dental formula is thus: 1-5, C-1, M-5. The palate is badly stripped, so 
that no details of its stmeture can be determined with certainty; there 
appears to be no suborbital vacuity; it appears probable that the pre- 
vomers underlie the palatines. The former fact would point to this form 
being a gorgonopsian; the latter, to its being a therocephalian. No 
other diagnostic characters can bo determined, so that it is impossible 
to state in which of these suborders this snout belongs. That one cannot 
even determine the suborder again stresses the absolute futility of creat- 
iirg new so-called “ specie's ” on such bad material. 

Scylacosauxus sclateri Broom 
(Piguro 3) 

Bim)om, R., 1915, Bull. Ainer. Mus. Nat. Hiht., XXV, Pt. ii, p. 120. 

Broom, B., 1932, Mammal-like Reptiles of South Africa, p. 62. 

Boonhtra, h. D., 1934, Ann. Ho. Afr. Mus., p. 219. 

RBraBRBD Hphcimkn.- Amer. Mus. No. 5560, Beaufort West; ‘iTapinocephdlua 
zone. 

Tlxis specimen was first described by Broom under the name Scyhr 
corhinm fcdkenbachi. It consists of the anterior half of a skull from which 
most of the dorsal surface has been weathered away. The teeth are, 
however, clearly shown. The dental formxila is as given by Broom, 
1-7, C-l-fl, M-8. Anterior to the large canine, there are thus eight teeth. 
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as in Scylacosaurus; in describing the skull of Scylacosaurus in tlie 
British Museum, I thought that the posterior tlu'ee prccaniue teeth were 
probably implanted in the maxilla, but the evidence was not very con- 
clusive, due to the amount of overlap of the maxilla over the prcmaxilla; 
whether these posterior precanhie teeth ai’e canines or incisors must, I 



Fig 3. Scylacosaurus sdcUeri. Dorsal view of the antotior two-thirdH of thn 
palate, Amer. Mus. No. 5560. xf. 

think, remain uncertain, and therefore the slight differences in the 
arrangement of these teeth in these two fomos should not be taken to 
imply generic differences. In ail other characters — general form, size, 
nature of the maxUlaries, dentaries and the mandibular symphysis, the 
dentigerous ridges on the pterygoids and the details of the palatal 
structure, as described below — the two skulls are in close agreement. I 
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propose, therefore, that the name Scylacorhinus falkeniachi be considered 
a synonym of Scylacosaurus sdateri. 

I have been able to expose the dorsal surface of the palate (Fig. 3) ; 
this is the first time that this structure can be studied from this view in 
any therocephalian. The anterior two-thirds of the palate is formed by 
the usual four elements — ^paired prevomers, palatines, ectopterygoids 
and pterygoids. The prevomers have the usual spatulate shape; their 
posterior ends underlie the palatines; on their dorsal surface a thin, but 
high, median keel is developed; this is confiuent with a median ridge on 
the palatines. In dorsal view, the palatine shows a very interesting 
structure; its posterior two-thirds is represented by a thin sheet of bone, 
whose median and posterior edges overlie the prevomer and pterygoid, 
and form the antero-mcdial edge of the large suborbital foramen; the 
important feature, however, is situated on the anterior third; here two 
tliickcncd ridges form two transverse girders, medially confluent with 
the median longitudinal ridge and laterally abutting against the maxilla. 

The median ridge and these transverse girders are of interest when 
considering the palatal structure from an architectural point of view, 
viz., the whole of the primary palate is, in general, formed by thin sheet- 
like bones; these sheets of bone produce a lightening of the skull, but 
any resultant weakening is counteracted by the development of a S3rstem 
of girders admirably adsipted for witlrstanding all the strains and stresses 
to which the palate is subjected. The pterygoid is also, in general, a 
sheetrlike bone, birt it likewise has a median dorsal ridge and a thickened 
lateral flange. A slit-like interpterygoidal vacuity separates the ptery- 
goids at the level of the transverse flanges. The ectopterygoid is a V- 
shaped boire formirrg the lateral arrd part of the posterior border of the 
suborbital vacuity. The V-shape seems to be developed for mechanical 
rt'asons; with this aspc'ct in view, it is interesting to irote that the 
anterior limb of th<i ectojrtr'rygoid is overlain by a beam of the palatine, 
and that the other limb presses downwsird on the corurcr of the trarrsverse 
pterygoidal flange; tlu^ ectopterygoid is thus locked and perfectly 
adapted to withstand any pressure tending to force the lateral ptery- 
goidal flange upwards. 


Trochosauxus major Broom 

Bboom, R., 19ir), Bull. Amor. Mus. Nat. Hist., XXV, Pt. ii, p. 121. 

Bboom, R., 1932, Mammal-like B^^ptilcs of South Africa, p. 50. 

Boonhtba, L. D., 1934, Ann. So. Mr. Mus., p. 227. 

Ttpb'. — A mer. Mus. No. 5643, Rictfontcin, Prince Albert District; Tapino- 
cephalna zone. 
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The typo consists of a weathered and laterally compressed anterior 
two-thii‘ds of a skull; much of the surface bone is weathered away, but 
on the right side some points of structure can be determined; the nasal is 
broader anteriorly than posteriorly; together the two frontals form a 
large cruciform bony surface, with a small entry on to the orbital bord(*r; 
the prefrontal and lacrymal are large; the maxilla is fairly deep. 

The teeth are badly preserved; remnants of five incisors, with serra- 
tions, are preserved; on the left side, two erupted canines arc visible; 
on the right, only one is erupted, but in the maxilla the root of another 
can bo seen; in the right maxilla, two definite molar roots ai’c visible, 
with an indefinite indication of another root. On the left dentary, four 
molars are visible and there appear to be tlu’ce incisors. The dental 
formula is thus: mTcs; 

A full description of the dorsal, lateral, occipital and palatal sur- 
faces, together with the outei’ view of the brain-case, of a speciiiKui of this 
species in the British Museum has recently been given by mo. 

Family Ictidospchidax 
I ctidosuchus primaevus Broom 

Bboom, R., 1900, Ann. Mag. Nat. Hist., p. 314. 

Broom, R., 1901, Trans. So. Afr. Phil. Soo., p. 177. 

Broom, R., 1912, Anat. Anz., p. 628. 

Broom, R., 1915, Bull. Amer. Mus. Nat., Hist., XXV, Pt. ii, p. 119. 

Broom, R., 1932, Mammal-like Reptiles of South Africa, p. 77. 

Ttpb. — A mer. Mus. No. 6529, Near Poarston, Capo Colony; Erulothmlonl 
zone. 

The material is very badly preserved; there is a right dentary with 
parts of seven teeth; in the maxilla the molar roots are very indistinct; 
four are distinct, but there may have been a total of seven or eight.; tlu^ 
skull is broad over the squamosals, but the snout is narrow; the hun- 
poral openings arc large; the orbits are medium-sized; there is a d('('p 
preorbital depression; the frontals arc cruciform. 

The left scapulo-coracoid is wdl preserved, except tliat the upp(*r 
part of the scapular blade cannot be seen; Broom’s original figure (1901) 
is very accurate. 

The limb-bones are very fragmentary; the large cntcpicondylar 
foramen of the humerus is noteworthy; the shaft is long and slender. 
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Family Scaloposattkidax 
Ictidognathus parvidiens Broom 

Broom, R, 191 1, Proc. Zool. Soc., p. 1078. 

Broom, R, 1914, Phil. Trans. Roy. Soc., London, p. 47. 

Watson, D. M. S., 1931, Proc. Zool. Soc., p. 1186. 

Broom, 11., 1932, Mammal-liko Reptiles of South Africa, p. 72. 

Type. — Amcr. Mus. No. 5522, Kuilspoort Nek; Cistecephalus zone. 

In 1911, Broom gave the dental formula, in 1932, Broom 

gave tiie formula, ^ — I find the formula to be: 

After grinding, the roots of the teeth in the left dentary, of the right 
maxillary molars and of the left canines, became visible. The two canines 
in the loft maxilla are of nearly equal size; in the right maxilla, the pos- 
terior one is large and the anterior one small. Posterior to the canines 
on the left side, there is a diastema followed by the roots of nine molars — 
the maxilla is then broken off. In the premaxilla, there is room for at 
least fivc‘ incisors, but tlien^ may have been six. The mandibulary molars 
follow immediately on thc' canine; this canine is smaller than either of 
the maxillary canines. The nine upper molars occupy a distance of 
15 mm,; the tw('lve lower molars occupy 21 mm. 

Very little of the snout structure can be determined; the septo- 
maxilla Is long and its foramen large. The snout is bulbous; posteriorly 
to this swelling, tlie surface is scooped out dorsally and laterally and then 
rises to form two prominemt bosses on the prefrontal. The swollen nature 
of the snout of Ictidognathus is the only character wherein it resembles 
Scaloposaurus, wh(T(' the maxillaries flare out anteriorly. Watson has 
already point(‘d out that, in its dentition, this form differs from Scalopo- 
saurusj and, if i1 were' not for the shape of the snout, I would agree with 
Watson that ‘MIkto appeam to bo no sound reason for regarding this 
animal as a Scaloposaurid.'' 

Ictidostoma (Ictidognathus) hemburyi Broom 

Buoom, R., 1912, Proc. Zool. Hoc., p. 865. 

Broom, R., H)M, Phil. Trims. Roy, Hoc. London, p. 47. 

Broom, R, 1915, Bull. Amcr. Muh. Nat. Hist., XXV, Pt. n, p. 117. 

Broom, R., 1930, Phil. TnuiH. R)y. Hoc. Tiondou, p. 371. 

Broom, R., 1931, Rcc, Albany Mus., p. 101. 

Wathon, D. M. H., 1931, Proc. Zool. Hoc., p. 1186. 

Broom, R, 1932, Mammal-liko Reptiles of South Africa, p. 72. 

Type.— Am(‘r. Mus. No. 5520, Beaufort West; Endothiodon zone. 

This snout only shows some features of the dentition; there are five 
subeqiial incisors; the main canine is fairly small; immediately in front 
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of the canine there lies a very small tooth; the portion of the loft maxilla 
preserved shows the roots of eight small molars; in the right maxilla, 
ten molar roots and a sot of replacing tooth are visible. The dental 
formula thus is, 1-5, C-l-fl, M-10. 

Topot 3 rpe, Amer. Mus. No. 5521, Beaufort West; Endothiodon zone. 

In this snout there are six small, long and slender incisoi*s on either 
side; the canines are long and slender and rounded in cross-section; 
immediately anterior to those, there is a small tooth on either side; in 
the light maxilla, grinding has revealed only the roots of five molars. 
In the lower jaw, grinding has revealed fom incisors, one canine and nine 
molars; the dental formula thus is: 

These two specimens again show only some features of the dentition. 
Amongst reptiles this is seldom a very reliable criterion. I doubt whet her, 
in this case, it justifies distinguishing this form by name from Iciidogm~ 
thus. In any case, it offers no conclusive testimony as to the affinities 
of this animal. For convenience, both Ictidognathm and Ididostoma 
may provisionally be retained in the family Scaloposauridjie, until their 
affinities arc determined or until they prove indetcraiinable. 

summary 

1. A fairly good skull of the pristerognathid, Alopecogmthus an- 
gusticeps, is figured in dorsal and lateral view and described; it is shown 
that this form is a fairly primitive therocephalian, related to Pristerogna- 
thus and Scymnosaurus. 

2. In describing the palate of Scylacosaunis sdateri, I have drawn 
attention to the architectural arrangement of the constituent bones. 

3. It is pointed out that there is very little evidence that Ictidogna- 
thus and Ictidostoma are scalopasaurids; this is in confirmation of 
Watson’s opinion (1931). 

In conclusion, my thanks aiv due to the officc'rs of the Departnu'ut 
of Vertebrate Palaeontology of The American Museum of Natural 
History for affording me the facilities I have enjoyed in my study of th(‘ 
material in their charge. To the University of Stdlenbosch 1 am in- 
debted for a small grant, which has enabled mo to visit New York. The 
drawings which iHustrato this paper have been done by my wife. 
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ON THE SOUTH AFRICAN GORGONOPSIAN REPTILES 
PRESERVED IN THE AMERICAN MUSEUM OF 
NATURAL HISTORY 

By Lietjwe D. Boonstra^ 

On the whole, the gorgonopsians are much better represented in the 
Broom Collection than the therocephalians. There are seventeen speci- 
mens, which represent eight gorgonopsian genera. There are: one form 
from the Tapinocephalus zone, four from the Endothiodon zone and three 
from the Cistecephdus zone. There are eight fairly complete skulls, 
the best being a good skull, which is the second known specimen of 
Owen’s original genus Gorgonopn; one good lower jaw, which shows the 
whole struclure of the gorgonopsian mandible; eight poor snouts and 
some parts of the postcranial skeleton in association with some of the 
skulls. 

From the Tapinocephakis zone there is only one specimen. 

Eripbostonia microdon Broom 

Broom, R., 1911, Proc. Zool. Soc., p. 1078. 

Broom, R., 1915, Bull. Amor. Mu<i. Nat. Hist., XXV, Pt. ii, p. 117. 

Broom, R., 1932, Maminal-like Reptiles of South Africa, p. 53. 

Type.-- Amer. Muh. No. 5524, Fiast'rburg Road; Tapinocephalus zone. 

This specimen consists of two weathered portions of a fairly small 
skull (premaxilla to basioccipital — ?110 mm.) and these are not in 
contact; the dorsal bones are weathered away; the greater part of both 
sides is also missing. The symphysis of the lower jaw is high and square; 
the snout is liigh, but narrow; the orbit appears to have been fairly 
small. In the right premaxilla, parts of the crowns of four incisors are 
pres('rv('(l; on the third tooth a serrated posterior border is visible. 
One slender canine is, in part, preserved, and, immediately anterior to it 
is the tip of a replacing canine in the process of erupt on. On the right 
side the incisor seric's nu'usures 11 mm.; the diastema, to the functional 
canine, measures 13 mm. On the left side the crown of one canine is 
seen ; this is followed by a diastema of 11 mm. ; posterior to the diastema, 
only the remains of two closely-set, slender molars are preserved. As the 

»Curatoi of tho I’aliioontologioal Colloctions, South African Museum, Cape Town 
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septomaxilla is not preserved, Broom’s figure (1932) showing that cle- 
ment is hypothetical. Since the intertemporal region is lost, it is not 
possible to state with certainty whether Eriphodoma is a gorgonoi)sian 
or a thcrocephalian; the only evidence, wliich is not conclusive, that this 
form is a gorgonopsian is afforded by the nature of the mandibular 
symphysis; this is upright, whereas in the therocephalians it generally 
slants backwards. 

From the Endothiodon zone there are specimens of four genera — 
Oorgonops, Aelurosaurus. Aloposaurus and Scymnognathus, 

Gorgonops torrus Owen 
(Figures 1-3) 

Owen, R., 1876, Cat. Foss. Rept. So. Afr., p. 27. 

Watson, D. M. S., 1914, Proc. Zool. Soc., p. 1031. 

Broom, R., 1915, Bull. Amor. Mus. Nat. Hist., XXV, Pt. ii, p. 126. 

Watson, D. M. S., 1921, Proc. Zool. Soc., p. 39. 

Broom, R., 1932, MammaHikc Reptiles of South Africa, p. 113. 

Boonstra, L. D., 1934, Ann. So. Afr. Mus., p. 181. 

Rbpboirbd Specimen. — ^Amcr. Mus. No. 5515, Beaufort West; Endothiodon zone. 

This specimen is a good skull, which lacks only the lower jaws and 
both quadrates and quadrato-jugals. It shows many more details of the 
cranial structure than does the type in the British Museum. In view of 
the full descriptions by Watson and myself based on the type, this 
account is purely supplementary. 

After removing the bulk of the matrix with a chisel, a long procc^ss of 
alternately polishing and etching with dilute acid has rcvcuilod tlie 
majority of the sutures — some of them being beautifully shown. 

On the dorsal surface the following features, not very well shown in 
the type, have been determined: the limits of the large propari(d,al ar(‘ 
beautifully exposed; the distinctive i)arietal crests are shown in the 
accompanying figxires; the infratemporal bar is preserved, and it is now 
certain that the temporal openings arc of moderate size; in b('tw(Mm lJu' 
parietal crests, the occiput slopes gently backwards and downwai'ds; 
the septomaxilla is large and its foramen opens into the posterior corner 
of a fairly large hollow. 

In ventral view, the relations of the palatines, pterygoids and ectop- 
terygoids are cleaily exposed, and they show that my interpretation of 
their structure in the type was correct and my criticism of Watson’s 
(1921) interpretation justified. The dentigerous ridges on the palatines 
and the pteiygoids are very imperfectly preserved in the type; liere 
they are well shown; these ridges differ from the condition shown in all 
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B5ph. ^ J ‘ I ^ 

^ Ex.oc. B.Oc. Tab. ROc. 


Fig. 2, Goraonops ^rvus, Amer. Mus. No. 6515. xf. Ventral view of the skull. 

B.Sph. wbasispbenoid. 

Kot.Pter. "iectopterygoid. 

Pal, x-palatine. 

P.Oc. "■paroooipital. 

Pr.V. ■■provomer. 

Other lettering as in Fig. 1. 
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of the gorgonopsians that I have examined, in that the part on the ptery- 
goid is widely separated from that on the palatine, and in their distinc- 
tive shape, as shown in the accompanying figure. Unfortunately, the 
basicranium had been damaged before fossilization commenced; the 
structures that can be determined are incorporated in the figure of the 
ventral surface of the skull. 

As in the type, the root of only one small molar can be seen; 
Gorgono'ps has been considered to be a fairly primitive type of gorgonop- 



sian; the reduction of the molars is a fact that can hardly be reconciled 
with this view; the specialized nature of the palatal dentigerous ridges 
is also a feature which one would not expect in a primitive gorgonopsian. 

Aelurosaurus felinus Owen 
OwBJN, R., 1881, Quar. Joum. Gool Soc., p. 261, 

Lydbkkbr, R., 1890, Cat. Foss. Rept. Amph., p. 76. 

SffiHLBY, H. G., 1895, Phil. Trans. Roy. Soc. London, p. 991. 

Beoom, R., 1910, Trans. Roy. Soc. So. Afr., p. 23. 

Broom, R., 1911, Proc. Zool. Soc., p. 1077. 

Broom, R., 1912, Proc. Zool. Soc., p, 863. 

Watson, D. M. k, 1921, Proc. ZooK Soc., p. 86. 

Broom, R., 1931, Reo. .^bany Mus., p. 165. 

Broom, R., 1932, Mammal-like Reptiles of South Africa, p. 118- 
Boonstba, L. D., 1934, Ann. So. Afr. Mus., p. 189. 
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Type. — ^Amer. Mus. No. 5514. Aelurosaurus hreviceps, Beaufort West, Endo- 
thiodon zone. 

Type. — Amer. Mus. No. 5506. Aelvrosaurua striatidensj Kuilspoort, Endo~ 
thiodon zone. 

Type. — Amer. Mus. No. 5504. Aelurosaurus tenuirostris, Kuilspoort, Endo- 
thiodon zone.^ 

Type. — ^Amer. Mus. No. 5528. Aelurosaurus whaitsiy Beaufort West, Endo- 
thiodon zone. 

Referred Specimen. — ^Amer. Mus. No. 5607. ’t Aelurosaurus felinuSj Beaufort 
West, Endothiodon zone. 

All these specimens consist of more or less imperfect snouts, which, 
I believe, show no valid characters which would distinguish them from 
Owen's original species. Amer. Mus. No. 5514 is a good anterior part 
of a small gorgonopsian skull, of which Broom has given a correct lateral 
view (1932). The dental formula is: 1-5, C-1, M-4. All the characters 
shown are as in A. felinus; the fact that it represents a slightly larger 
animal is no justification, without corroborative evidence, for the crea- 
tion of a distinct species. 

Amer. Mus. No. 5506 is a bad small snout showing only some fea- 
tures of the dentition; on each premaxilla there are five incisors; in the 
maxilla, one long slender canine, oval in cross-section, the crowns of two 
and the roots of another two molars are present. The dental formula, 
1-5, C-1, M-4, is thus as in Owen's A. felinus. On the canine and in- 
cisors, however, vertical striae are preserved, and on all the teeth faint 
indications of serrations on the posterior borders are visible. In Owen's 
type, these striae have not been determined with certainty. Without 
some other supporting evidence, the smaller size of this animal and tlie 
striae on the teeth cannot be accepted as sufficient proof of specific 
distinction from A, felinus, 

Amer. Mus. No. 5504 consists of a weathered, laterally compressed 
snout. On the right side, there are remnants of four incisors, the fifth 
being lost; one long canine, oval in cross-section; and the roots of two 
molars. On the left side, there are remains of five incisors, the fifth 
being small; one canine and no molars. As Broom himself suggested 
that some of the molars may be lost through old age, there are no charac- 
ters present which would preclude this specimen being included in Owen's 
Aelurosaurus felinus. 

Amer. Mus. No. 5528 consists of a fragment of the left premaxilla 
and maxilla, part of the right maxilla, a fragment of the symphysial 
part of the right dentary and a little fragment of the roof of the skull. 

In the dentary, the roots of one canine, oval in cross-section, and 
four closely packed incisors are visible; the symphysis is high and forms 
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a right angle with the ramus; no molars are preserved. In the left 
upper jaw there are; one canine, oval in cross-section and with its 
posterior edge serrated; the roots of five incisors; no molars are 
preserved. 

In the topotype, Amer. Mus. No. 5613, a weathered snout shows 
that the dental formula is, 1-5, C-1, M-5; all the teeth have serrated 
posterior borders. 

The measurements of these two specimens are as for Owen's A. 
felinuSj and, although there is one more molar, I think that we may well 
regard A, whaitsi as a synonym of A. felinus until better preserved speci- 
mens prove the contrary. 

In Amer. Mus. No. 5607 parts of a small skeleton have been re- 
ferred by Broom to ?Aelurosaurus felinus. The right femur of this 
specimen has been figured by Williston and by Gregory under this name. 
In no case is there anything of the postcranial skeleton preserved in 
association with any skull of Aelarosaurus, and as this skeletal material 
is not associated with any identifiable cranial material, there is no 
evidence whatsoever that we are dealing with the genus Aelurosaurus. 
This specimen consists of the imperfect pelvis, wliich shows that the 
elements were loosely connected; the ilium has a posterior and an 
anterior expansion; the pubis has a long anterior process and a large 
pubic foramen; the ischium has a fairly long posterior extent; the 
acetabulum is large — the main part being formed by the ilium; there 
are two good femora, tibiae and fibulae; a fair left humerus, with its 
distal end, however, not in contact; the deltoid crest is fairly strong. 

Aloposaurus gracilis Broom 

Broom, R., 1910, Bull. Amor. Mus. Nat. Hist., XXVIII, Aiij. xx, p. 208. 

Broom, R., 1915, Bull. Amor. Mus. Nat. Hist., XXV, Pt. ii, p. 124. 

Broom, R., 1932, Mammal-liko Reptiles of South Africa, p. 126. 

Type. — Amc^r. Mus. No. 5317, Kuilspoort; Endothiodon zone. 

This specimen consists of a complete skull, which, however, has 
been badly crushed and fractured; the structure of the outer surface 
can, nevertheless, bo determined- Broom's lateral view probably shows 
the true shape of the skull; his identification of some of the elements is at 
fault; a distinct postfrontal is present; the frontal has a long entry on to 
the supraorbital border ; from the pineal foramen the occiput slopes gently 
to the condyle; the median keel of the basisphenoid is very deep and the 
tubera are laterally directed, but are rounded. In 1910, Broom gave the 
dental formula but he figured 1-5, C-2, M-6; in 1915, the 

formula was, 1-5, C-1, M-?6 and, in 1932, 1-5, C-1, M-6. 
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I find it to be There are vertical striae on the incisors; 

in the left maxilla, there is a replacing canine anterior to the functional 
one; the crowns of four small molars are preserved, but, posterior to 
the first, there is a space, which may have housed another tooth; in the 
right maxilla one canine root is visible, and, by grinding, four molar roots 
have been exposed; posterior to the first a space is again visible. 

Scynmognathus whaitsi Broom 

Broom, R., 1912, Proc. Zool. Soc., p. 861. 

Watson, D. M. S., 1921, Proc. Zool, Soc., p. 44. 

Broom, R., 1932, Mammal-like Reptiles of South Africa, p. 116. 

Boonstra, L. D., 1934, Ann. So. Afr. Mus., p. 183. 

Type. — ^Amer. Mus. No. 5530, Beaufort West Commonage; Endolhiodon zone. 

This genus was founded on three crushed and weathered skulls. 
The type specimen lacks the snout. The dental formula is, I-?, C-1, 
M-4. Watson’s figures, based on a specimen in the British Museum, 
are more nearly correct than those of Broom; the precanine step in the 
dentigerous border is, however, not so pronounced as figured by Watson; 
the preparietal is long and oval as Watson figured it; the frontal- 
prefrontal suture, not figured by Watson, is as given by Broom. 

In the topotype, Amer. Mus. No. 5531, the dental formula is, 1-5, 
C-1, M-4; the relations of the septomaxilla and the structure of the 
occiput are as figured by Watson for the British Museum specimen. 

In the other topotype, Amer. Mus. No. 5544, the large preparietal 
is well shown. 

A specimen, Amer. Mus. No. 5563, shows a good atlas and axis, in 
which the atlantal arch, intercentrum and the greatly elongated axial 
spine are well shown. 

In the collection there is also a weathered, though complete, 
humerus, which shows a large entepicondylar foramen; a snout, Amer. 
Mus. No, 5546, is unidentifiable, and of a large number of fragments of 
the postcranial skeleton very little can be determined. 

From the Ci^tecephalm zone there are specimens of three genera 
preserved in the collection: DelphaciognathuSj IctidorhinuB and 
Lycaenoides. 


Delpliaciognathus paucidens Broom 
(Figure 4) 

Broom, R,, 1915, Bull. Amer. Mus. Nat. Hist., XXV, Pt. n, p. 125. 
Broom, R., 1932, Mammal-like Reptiles of South Africa, p. 126. 

Type. — ^Amer. M\is. No. 5562, Wittekop, Nuweveld; Cistecephalua zone. 
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This species was founded by Broom on a well-preserved lower jaw, 
which consists of a complete right ramus and the anterior half of the left 
ramus. The only character mentioned by Broom to justify the creation 
of a new genus is the presence of two lower molars. As practically noth- 
ing is known of the lower molars of the majority of gorgonopsians, this 
single character seems to be a very insecure basis for generic distinction. 
In Aelurognafhus microdon there are also two lower molars. A re- 
examination of the lower molars of the well established types will no 
doubt indicate the correct synonymy. 

I have had the mandible cut through at the symphysis in order to 
determine the relations of the dentary and splenial and to be able to 
expose the anterior third of the inner surface of the jaw. 

The splenial is a relatively small bone, forming the anterior third 
of the inner surface and the ventral corner of the mentum. 

The dentary is large; it forms a strong, fairly upright symphysis, 
but presumably only a moderately strong coronoid process; it carried 
four medium-sized incisors, which occupy 12 mm.; the space between 
the last incisor and the canine measures 4 mm.; the canine is fairly large 
— it is compressed from side to side and both its borders are serrated; 
the serrations on the anterior side lie somewhat medially of the anterior 
border; behind the canine there is a diastema of 19 mm.; the two small 
molars occupy a space of 12 mm. 

The prearticular is a long bone, which commences just behind the 
molars and continues backward to form the anterior border of the 
articulatory surface. 

The coronoid is a flat sheet of bone, applied to the inner surface of 
the dentary and prearticidar. 

The surangular has the usual beam-shape and transmits the pressure 
on the dentary to the articular. 

The angular is a large flat bone, forming the greater part of the 
posterior third of the outer surface; it does not carry the ridges, which 
form the distinctive pattern on the outer surface of the therocephalian 
angular. 

The articular is small; it forms the main part of the articulatory 
surface; it is firmly clasped by the angular, prearticular and surangular, 
which thus form the bridge between the resistance on the dentary and 
the fulcrum situated on the articular. 
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Ictidorhixxus znartinsi Broom 
(Figures 5-6) 

Broom, R., 1913, Bull. Amer. Mus. Nat. Hist., XXXII, Art. xxxvii, p. 560. 
Broom, R., 1914, Phil. Trans. Roy. Soc. London » p. 46. 

Broom, R., 1932, Mammal-like Roptiles of South Africa, p. 136. 

Type. — Amer. Mus. No. 5526, Wilgcbosch near Now Bethesda; Cistecephalus 
zone. 



Fig. 5. Ictiilorhinusmartirm, Amer. Mus. No. 5526. XI. Dorsal view of the 
skull, with the distoi'tion corrected. 

Lettering an in FigR. 1 and 2. 


This remarkable little skull is clearly that of an aberrant branch 
of the gorgonopsians. The very great intertemporal width and the 
development of a thickened supraorbital ridge are reminiscent of the 
similar, but much more pronounced, development of these parts of the 
skull in the other aberrant gorgonopsian, Bumetia mirdbilis. Broom’s 
original figure is very misleading; his 1932 reconstruction conveys a 
much better idea, but it lacks details of the structure. 
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The dental fonnula is, 1-4, C-1, M-4 or 5. Immediately behind the 
canine is a tooth which forms the first of a series of five teeth; it is, 
however, possible that the first tooth is not a molar, but really a re- 
placing canine. 

The snout is narrow and high, with the nostrils practically terminal ; 
the interorbital width is very great (30 mm. across the frontals and 55 
mm. across the postfrontals) ; the intertemporal width, although less 
than the greatest interorbital width, is likewise great (43 mm.); the 
orbits are large and somewhat longer than high; the temporal fossae are 
remarkably small. 



Fig. 6. Ididorhinus martinsi. Amer. Mus. No. 5526. X 1. Lateral view of the 
skull, with the distortion corrected. 

Pa.E. ^emmence on the parietal, on 'vrhich the pineal foramen opens. 

Other lettering as in Figs. 1 and 2. 


The strong supraorbital ridge is formed mainly by the prefrontal 
and the frontal; the preparietal is relatively large and is triangular in 
shape; the parietal is a broad element; there is a distinct tabular; 
the supraoccipital, if it stretches to the tabular, would be very broad; 
the maxilla is high. The pineal foramen is large and is surrounded by a 
circular wall 3 mm. high; the posttemporal fenestrae are preserved as 
narrow slits above the paroccipitals. 

Lycaenoides angusticeps Broom 

Bboom, E., 1913, Bull. Amer. Mus. Nat. Hist., XXXII, Art. xxxvii, p. 558. 

Broom, B., 1915, Bull. Amer. Mus. Nat. Hist., XXV, Pt. ii, p. 127. 

Broom, R., 1926, Rec. Albany Mus., p. 314. 

Broom, R., 1930, Phil. Trans. Roy. Soc. London, p. 370. 
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Bboom, R., 1932, Mammal-likc Reptiles of South Africa, p. 132. 

Ttpb. — ^Amcr. Mus. No. 5537, Wilgebosoh near New Bethesda; Cistecephdlus 
zone. 

This genus was founded on a complete skull; it is laterally com- 
pressed and was extensively sun-cracked before fossilization, so that the 
details of structure are not shown; Broom’s figure of the lateral surface 
showing nearly all the sutures is thus mainly inferential; he has also 
drawn the skull with a strong dorsal curvature; the skull, however, 
shows no evidence of any dorso-ventral crushing and Broom’s published 
photogi'aph shows the true amount of curvature. The teeth are not well- 
preserved, but the dental formula appears to be, 1-5, C-1, M-4. 


The chief measurements are: 

Prcmoxilla to the posterior comer of the squamosal 300 mm. 

Premaxilla to the anterior orbital border 170 mm. 

The total length of the dental series 50 mm. 


“Scynmognathus minor” Broom 

Bboom, R., 1913, Bull. Amer. Mus. Nat. Hist., XXXII, Art. xxxvn, p. 559. 

Bboom, R., 1932, Mammal-like Reptiles of South Africa, p. 118. 

Typb. — A mer. Mus. No. 5535, Now Bethesda; Cietecephedua zone. 

The skull is somewhat weathered and laterally compressed; only 
the anterior part of the left side of the snout has been cleaned by grind- 
ing — the matrix being too hard for a chisel. On the left side, five long 
slender incisors are visible; a space of 13 mm. is followed by one long 
slender canine; a diastema of 21 mm. is followed by the roots of two 
molars, with sufficient space between them to house another two. 

On the right side, I have exposed by grinding: five incisors, the fifth 
being small; one very long canine, with a crown length of 52 mm.; 
four small, closely packed molais, which decrease in size in posterior 
direction. The dental fomula, 1-5, C-1, M-4, is as in I/ycaenoides 
angmiicei)ii; the huigth from the premaxilla to the comer of the squar 
mosal (270 mm.) is less than that of Lycaenoides, but there are no other 
characters which could be cited to prove this form distinct from Ly~ 
caenoiden. I therefore propose that the name Scymnognatkus minor be, 
considered a synonym of Ijycamoides angusticeps. 

SUMMARY 

1. The second known skull of Gorgonops is figured in dorsal, 
ventral and occipital view and its structure described. 

2. Reasons are advanced to show that the forms Aelurosaurus 
brevicej)8, A. striatidens, A. tenuirostris and A. whaitsi are synonymous 
with Owen’s original Aelurosaurus felinus. 
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3. The lower jaw of the gorgonopsian, Delphadognathus, is figured 
and fully described. 

4. The skull of a very remarkable little gorgonopsian, Ictidorhinus, 
is figured and its affinities are discussed. 

5. It is pointed out that there are no valid reasons for not regarding 
Scymnognathus minor as synonymous with Lycaenoides angusticeps. 

In conclusion, my thanks are due to the ofl&cers of the American 
Museum for the facilities enj oyed in studying the above material. To the 
University of Stellenbosch I am indebted for a grant enabling me to do 
this work. The drawings are by my wife, Esm4 E. Boonstra. 





AMERICAN MUSEUM 

Published by 

Number 773 TH«AMiiRiojiNMns^MOFNArD»\LHisTOBT Jan. 28, 1935 

iN6\v xoric wity ' 

69 67 , 96 ( 73 ) 

TWO NEW SPECIES OP FORMICA FROM 
WESTERN UNITED STATES 

By William Steel Creighton 

Since the publication of Wheeler's 'Revision of the Ants of the 
Genus Formica' in 1913 there have been but two additional species 
described from the United States. This condition reflects the extensive 
nature of Wheeler's work and, in addition, indicates the considerable 
difficulty of specific recognition in this group. The strong similarity of 
worker belonging to several species in the genus Formica makes this 
caste very recalcitrant to satisfactory separation. Despite the uni- 
formity of structure which marks the worker, the females of Formica 
usually possess distinct specific characters that can be easily recognized 
and are entirely suitable for taxonomic purposes. Wheeler utilized this 
fact when he established the ‘^microgyna group," in which the diminutive 
female does not exceed the largest worker in size. The females of each 
of the species described in this paper possess certain morphological 
features that do not occur elsewhere in the genus. One in particular is 
worthy of special consideration since its stature approaches the small 
size characteristic of the microgyria female yet it is unquestionably a 
slave-maker belonging to the sanguinea complex. It is a pleasure to 
give to this unique insect the name of the man whose studies in the genus 
Formica wll always be the cornerstone for future work on the American 
species. 

Holotypcs, ergatotypes, and a series of paratypes of each are de- 
posited in Tlie American Museum of Natural History. 

Formica wheeleri, new species 
Figure 1 

Worker.— 'Length 6.5 mm. Head, exclusive of the mandibles, trapezoidal, 
broadest just behind the eyes with the straight sides narrowed from that point to the 
insertion of the mandibles. Occipital angles only slightly rounded, the median portion 
of the occipital border virtually straight. Clypeus with a rather narrow median lobe 
which is moderately convex in a lateral plane and more feebly convex from front to 
back. The median lobe of the clypeus is abruptly set off from the lateral portions and, 
although not unusxially long, projects abruptly beyond them in front. Clypeal 
notch broad and deep. Clypeal carina very feeble. Frontal area triangular, broader 
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than long, scarcely depressed, feebly shining in the middle, more strongly shining at 
the periphery with a very faint median carinula extending a short way from the 
median angle. Frontal lobes short, parallel, and acutely pointed in front. Frontal 
furrow virtually obhterated. Eyes oval, moderately convex, their anterior border 
situated slightly in front of the middle of the side of the head. Mandibles stout, 
strongly convex in two planes and bearing seven teeth on the masticatory 




A. Profile view of worker; B. Head of worker; C. Head of female; D. Profile view of female* 
All drawings made to same scale. 

margin. Antennal scapes rather stout, evenly thickened from base to apex and only 
slightly curved. In repose the tip of the scape surpasses the occipital margin by a 
distance equal to twice its thickness. All funicular j oints longer than thick, j oints 1-4 
each increasing in diameter from base to apex, joints 5-10 somewhat thicker than the 
preceding joints and cylindrical in shape, the terminal joint as long as the two preced- 
ing joints together and tapering toward the apex. 
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Thorax in profile with the promesonotum forming a single even convexity, the 
promesonotal suture scarcely enough impressed to break the outline. Mesoepinotal 
suture narrowly and not very deeply impressed. Epinotum notably higher than long, 
the basal face very slightly convex, the angle between it and the declivous face well- 
marked and only slightly rounded. Seen from above, the thorax is stout. The pro- 
notum has a short, stubby anterior neck and very convex sides. It is almost twice as 
wide as the shield-shaped dorsum of the mesonotum. Sides of the thorax at the meso- 
epinotal suture only slightly constricted. Behind the constriction the lower portions 
of the mesonotum and epinotum are parallel. Scale of the petiole low, blimt, and 
wide. Seen in profile, the anterior face consists of a very short, perpendicular portion 
at the base that passes through a broad though well-marked angle to the long upper 
face. The latter slopes backwards to the blunt crest. The straight posterior face 
slopes slightly backwards from crest to base and is feebly convex in a lateral plane. 
Upper edge of the node entire and only a little convex in the middle. Abdomen large 
but rather slender and pointed behind. Legs long with stout femora but slender 
tibiae and tarsi. 

Front, vertex, occiput, entire thorax, and the scale of the petiole finely and 
densely shagreened and opaque. Genae and lower surface of the head more feebly 
shagroened, shining with numerous coarse but shallow punctures. Middle portion of 
the clypeus feebly shming with very fine longitudinal striae. Mandibles longitudinally 
striate, the striae coarser than those on the clypeus and the surface more shining. 
Antennal scapes, femora, and tibiae feebly shagreened and somewhat shining. 
Abdomen evenly shagreened but more shining than the thorax. 

Erect haim moderately numerous, short, pointed, and yeUow. Most numerous 
on the clypeus and front, sparser and shorter on the vertex, absent on the occiput 
except for one or two very short median hairs. A tuft of erect hairs occurs on the 
dorsum of the pronotum, a few shorter ones are present on the mesonot\im, and one or 
two occur at the angle between the two faces of the epinotum. Erect hairs on the 
abdomen much more numerous than elsewhere. They are evenly scattered over the 
entire surface of each of the abdominal segments but become more numerous and 
longer on the posterior segments. Mandibles, coxae, and femora of the fore legs and 
the flexor surfaces of the middle and hind femora with very fine, short, erect hairs. 
Pubescence fine, short, and golden. Sparse on the head, thorax, and legs where it is 
visible only in certain lights. Much more abundant on the abdomen but not thick 
enough to conceal the shagreened surface beneath. Dense on the antennal scapes and 
funiculi. 

Thorax, petiole, legs, antcimai‘, and low'er surface of the head dull, yellowish 
brown. Vertex and occiput piceous brown. Abdomen a deeper piceous brown with 
the edges of the segments narrowly edged with black. Pronotum and mesonotum 
faintly tinged with irregular splotches of brown. 

Variation within the Type Series. — ^This series consists of 
thirty-four workers from the same colony as the ergatotype. The length 
varies from 5-6.5 mm. In the small individuals the sides of the head are 
slightly convex and the occipital border is perfectly straight. In such 
cases the epinotum is lower and the scale of the petiole is proportionally 
narrower. Slight color variations also occur, but these have nothing to 
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do with size and are, apparently, due to the age of the insect. Thus in 
some workers the piceous coloration of the upper surface of the head is 
confined to the occiput. In such individuals the abdomen is a lighter 
brown than that of the ergatotype. 

Female. — Length 7 mm. Eyes a little larger than those of the worker, strongly 
convex with their outline extending beyond the side of the head when this is viewed 
from the front. Frontal furrow more pronounced than in the worker. The antennal 
scape in repose surpasses the occipital margin by an amount almost three times its 
greatest thickness. Funiciilar joints thicker than those of the worker. In other 
respects the head is like that of the ergatotype. 

Thorax seen from above suboval, almost as wide as the head, widest a little in 
front of the insertion of the fore wings. Scutum slightly broader than long, subpen- 
tagonal in outline with the median anterior angle broadly rounded. Scutellum with a 
feebly arcuate anterior edge and a rather strongly convex posterior border, the lateral 
projections narrow and long but blunt at the tip. Metanotum small, not extending 
entirely across the dorsum of the thorax. Seen in profile, the suture between the 
pronotum and the scutum is well-marked so that the slightly concave, sloping, anterior 
face of the pronotum is sharply set off from the descending anterior portion of the 
scutum. The epinotum is only a little lower than the adjacent portion of the thorax, 
much higher than long, and with the angle between the short, basal face and the long, 
declivous face well marked Scale of the petiole much thicker at the base than in the 
worker and with a very much blimter upper edge. Abdomen oval, slender, and 
pointed behind. Legs shorter and somewhat stouter than those of the worker. Wings 
grayish white with veins and stigma brown. 

Sculpture and pilosity as in the worker. 

Piceous brown, the mandibles, legs, and antennae clear, yellowish brown. Cly- 
peus sordid yellow infuscated along the midline. Pronotum and petiole sordid yellow 
irregularly clouded with piceous brown. The black bands that border the abdominal 
segments are less conspicuous than in the worker. 

Two winged females were taken in the original colony. Except that 
it is a trifle smaller (6.7 mm.), the second female agrees in every respect 
with the holotype. 

Type Locality. — Warner Ranger Station, La Sal Mountains (9500 
feet elevation), Utah. These mountains, which are close to the Utah- 
Colorado border, lie about fifteen miles to the southeast of the town of 
Moab. 

Slave. — F. (Proformica) neogagates subspecies lasioides variety 
vetula Wheeler. 

In addition to the type series, I have taken this ant in the Blue 
Mountains (some maps give these as the Abajo Mountains) which lie to 
the west of Monticello, Utah. This nest, as well as that of the type 
series, was situated on an open hillside surrounded by extensive aspen 
groves. The nests are constructed imder stones without any accumula- 
tion of earth or vegetable detritus. 
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The cephalic characteristics and coloration of wheeleri leave no 
room for doubt concerning its relationship to emeryi and pergandeL 
Through the generosity of Dr. W. M. Wheeler, I have been able to com- 
pare the new species with types of his emeryi. The workers of the two 
species differ as follows : in wheeleri the head is broader, the profile of 
the promesonotum is more convex, the epinotum is shorter and higher 
and more sharply set off from the promesonotum, the constriction of 
the ides of the thorax at the mesoepmotal suture is feebler, the scale of 
the petiole is broader and thicker with the upper edge less angular and 
blunter. In addition, wheeleri is more heavily sculptured, has more 
numerous erect hairs and more abimdant pilosity, especially on the 
abdomen. The differences shown by the female of wheeleri are much 
more striking. Its small size and unusually dark coloration serve to 
distinguish it not only from emeryi but also from all the other known 
females in the sanguinea group. The possibility of confusion in the case 
of this insect is so slight that it seems unnecessary to give additional 
characteristics for its recognition. 


Formica curiosa, new species 

Figure 2 

Worker. — Length 5.5 mm. Head, exclusive of the mandibles, slightly longer 
than wide, the moderately convex sides more strongly narrowed in front of the eyes 
than behind them. Occiput flat in the middle with the occipital angles strongly 
rounded. Eyes rather small, moderately convex, with their posterior border very 
slightly in front of the level of the median ocellus. The eyes are set well down on the 
sides of the head so that when the head is viewed directly from in front the eyes 
break the outline of the side of the head, Clypeus strongly convex both in the antero- 
posterior and th(‘ lateral plane. A small but distinct median, longitudinal carina is 
present. Clypeal notch well marked, broad but only moderately deep. Frontal area 
broadly triangular, scarcely depressed and somewhat shining. Frontal lobes short 
with their lateral margins diverging behind. Frontal furrow feeble but extending 
back to the median ocellus. Antennal scapes stout, gradually thickened from base to 
apex. In repose the scape surpasses the occipital border by one quarter of its length. 
Fimicular joints all longer than thick, joints 1-6 each slender at the base but thick- 
ened apically, joints 7-10 cylindrical, terminal joint more slender and longer than the 
preceding joints. Mandibles small, their masticatory margin armed with eight teeth. 

Thorax, seen from above, rather slender, the pyriform promesonotum barely one 
and one quarter times as wide as the epinotum, the sides only moderately constricted 
at the mesoSpinotal suture. Seen in profile, the pronotum is evenly convex with the 
promesonotal suture well marked by the raised anterior edge of the mesonotum. 
The dorsum of the latter descends through an even curve to the broadly and shallowly 
impressed mcsoepinotal suture. Basal and declivous faces of the epinotum of equal 
length, the angle between them well marked and not much rounded. 



6 


AMERICAN MUSEUM NOVITATES 


[No. 773 


Scale of the petiole seen in profile thick at the base but sharp at the crest, the 
posterior face straight and perpendicular, the anterior face sharply bent in the middle 
with upper half sloping back to the crest of the scale. Seen from behind, the scale 
flares strongly from the base to the upper edge. The latter is moderately convex with 
a very feeble notch in the middle. The basal half of the anterior face of the scale is 
very convex in a lateral plane. This convexity decreases in that portion of the 



Fig 2. Formica curiosa, new species. 

A Profile view of worker; B. Head of worker; C. Head of female; D. Profile view of female. 
All drawings made to same scale. 

anterior face which slopes backwards to the crest of the scale. Abdomen bulky and 
oval. Legs long and stout with the femora slightly curved. 

Thorax finely and densely shagreened, opaque; upper surface of the head and 
the coxae more feebly shagreened, somewhat shining; under surface of the head, the 
femora and tibiae very feebly shagreened, rather strongly shining and with sparse 
piliferous pimctures; manchble punctatostriate, feebly shining. 
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Erect hairs short, yellow, and rather blunt, not numerous except on the ab- 
dominal segments. A few hairs are present on the clypeus, front, vertex, genae, and 
the dorsum of the pronotum. The angle of the epinotum and the crest of the petiole 
bear several somewhat shorter erect hairs. Erect hairs of the abdomen longer, more 
even and more abundant than elsewhere. Fore coxae and aU three pairs of femora 
covered with rather sparse, short, fine, erect, and suberect hairs. These form a 
definite row on the fiexor surface of each tibia and first tarsal joint and grade into 
pubescence on the apical tarsal j oints. Pubescence absent on the head and the thorax; 
sparse on the lower surface of the head; more abundant on the coxae, particularly the 
middle and hind pair, and the antennae; very abundant on the abdomen where it 
forms an even gray investiture but is not thick enough to conceal entirely the shining 
surface beneath. 

Head, thorax, petiole, and appendages yellowish red. Abdomen brown with the 
edges of the segments more or less tinged with black. 

Variation within the Type Series.— This series consists of one 
hundred and fifty-two workers from the same colony as the ergatotype. 
The length varies from 4.5-5.5 mm. The smaller workers show the same 
characteristics as the ergatotype. With one exception the structure 
throughout the type series is remarkably constant. The exception is 
found in the outline of the crest of the petiolar scale. In the ergatotype 
this bears a small, scarcely noticeable, median notch. In other specimens 
of the type series this notch is absent, and the crest of the scale forms an 
even convexity. In still others, instead of an evenly convex crest, there 
is a distinct, obtuse median angle. There appears to be no correlation 
between these variations and the size of the individual. 

Female. — Length 8.5 mm. Sides of the head less convex than in the worker, the 
head only slightly narrowed behind the eyes, the occipital angles well marked and not 
much rounded. Eyes a little larger than in the worker, subpyriform in outline. The 
antennal scape in repose surpasses the occipital border by an amount only slightly in 
excess of its greatest thickness. In other respects the head of the female has the same 
characteristics as that of tlie worker. 

Thorax, seen from above, oval, four-fifths as wide as the head, widest at the 
insertion of the fore wings, the sides tapering slightly behind this point. Scutum 
slightly longer than wide, scutellum subtrapezoidal. Seen in profile, the pronotum is 
almost twice as tliick as the rather flattened scutum. The anterior third of the latter 
is convex, but the posterior two-thirds are perfectly flat. Scutellum feebly convex 
and slightly higher than the adjacent portion of the scutum. Metanotum small, 
straplike, and slightly depressed. Epinotum narrow and high with a short, sloping 
basal face passing through a rounded angle to the much longer, perpendicular, 
declivous face. 

Sculpture and pilosity as in the worker. 

Uniform yellowish rod, the abdomen no darker than the head and thorax, except 
at the posterior border of each segment where there is a narrow band of blackish 
brown. 



8 


AMERICAN MUSEUM NOVITATES [No. 773 


In addition to the holotype, two other dealated females were taken 
in the same colony. These show slight differences in pilosity. The erect 
hairs are much sparser, particularly on the anterior abdominal segments 
which are virtually hairless. In addition, the abdominal pubescence is 
notably sparser, resulting in a feebly shining surface for that area. 
Although there are two of these less pilose females to one which shows 
the heavier pilosity, the author has chosen to regard the latter as typical. 
Its pilosity approximates the condition found throughout the large 
series of workers, and, moreover, the lack of body hairs on the other two 
females is what might be expected in the case of an old female or one 
which had met with difficulties dming the nest-founding period. 

Type Locality. — Lake McGregor, Montana. This is a small lake 
about thirty-five miles west of Kalispell. 

Slave. — F. (Proformica) neogagaies subspecies lasioides variety 
vetuLa Wheeler. 

This ant was taken by the author on July 13, 1934. My field notes 
concerning it are as follows: “Nest in sandy soil under small stone in 
open pine woods near edge of lake. Slaves numerous. It is not particu- 
larly pugnacious but very inquisitive. Tends to collect in small clusters 
when disturbed. Relatively little brood in the nest.” 

The worker of curiosa resembles in many respects the minor worker 
of sanguinea subspecies aserva Forel. Since curiosa is virtually mono- 
morphic, there is very little reason or the confusion of the two forms, if 
adequate material is available for comparison. In addition to this ob- 
vious means for separation, there are others which will apply regardless 
of the size of the specimens. The eyes of curiosa are more convex than 
those of aserva and lie nearer the genae; the scale of the petiole is sharper 
and narrower in curiosa, and its median notch, when present, is far 
feebler than that of aserva. In the case of the female of curiosa, we have a 
very simple means for specific diagnosis. As has been noted above, the 
color of this insect is a uniform yellowish red. When the female of 
bradleyi is discovered, it may become necessary to apply some other 
distinction, but until that time the concolorous female of curiosa is 
unique for the sanguinea group. 
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AFRICAN BEES OF THE GENUS ORONOCERAS^ 

By T. D. a. Cockerell 

The bees recorded below, unless the contrary is stated, were taken 
by Messrs. Lang and Chapin in the Belgian Congo, on the American 
Museum Congo Expedition, and are in the American Museum. One 
species, also in the Museum, is from Natal. It has also been necessary to 
include the record of 0. rufa taken by QuaiT4 at Elisabethville. In 
recording 0. plesiosoma it is noted that the actual type is in the British 
Museum, and is described in a paper not yet published as this paper is 
being written. G. simpsoni and G. angolensis are also fully described in 
the same paper. 


Gbohocebas Cockerell 
Qxonoceras armipygata (Strand, 1911) 

Faradje, 2 females, Dec. 1912. This species was described from the 
male, taken in 1908 at Kassenje, Lake Albert. The female agrees so well 
that I have no doubt of its identity. 

Female. — ^Length 18-20 mm.; mandibles broad, not specially elongate, slightly 
reddish; clypeus densely punctured, with a highly polished median band; head and 
thorax with pale fulvous hair, becoming dull white on chocks and pleura, and white at 
sides of metathorax; first two tergites with rod hair, and second and third with apical 
pale reddish Imin-bands, the ri'st of the abdomen above black, with thin black hair; 
ventral scopa yellowish white as far as third stemito (slightly tinged with reddish in 
middle of third), on fourth it is pale reddish, or largely suffused with blackish, on fifth 
and sixth black; tegulac pale testaceous; wings hyaline, conspicuously dusky at end, 
upper half of marginal cell with a fuliginous cloud; legs variably rufesoent; hair on 
outer side of middle tarsi yellowish white or somewhat brownish. 

Easily known from G. plesiosoma Cockerell by the smaller, shorter 
mandibles, the raised polished lino on cijnpeus, the pallid tegulae, only 
the first two tergites covered with red hair, and other characters. 

Since writing the above I have found a male from Faradje in the 
collection. It differs from the description in having red hind tarsi. The 
front coxae have each two spines, one long, one short and slender. 


^Soientific Kosults of the Congo Expedition. Entomology No. 27. 



2 


AMERICAN MUSEUM NOVITATES 


[No. 774 


Gronoceras benguellensis Cockerell 
Banana, 1 male, Aug. 1915. This species resembles G. armipygata 
(Strand) in the long spines at end of abdomen, but it is separable thus: 

Face broader; antennae entirely black; no light apical band on third tergite; tegulae 

black in middle, margin broadly nifous heiiguellerisis Cockerell. 

Face narrower; third antennal joint red in front; a broad conspicuous pale hair-band 
on third tergite; tegulae pale testaceous armipygata (Strand) (Faradje). 

Strand (1914) states that Megachile kerenensis Friese is benguellensis ^ 
but this is not the case. 


Gronoceras chapini, new species 

Famale^ — ^Length about 16 mm., anterior wing 13, width of abdomen about 5; 
black, moderately robust, mandibles and antennae black, legs black with a little 
reddish suffusion; tegulae large, bright ferruginous; wings dilute fuliginous, not 
violaceous, upper side of marginal cell dusky. Eyes brown; face broad, the orbits 
parallel; mandibles broad at base, not hairy, quadridentate, the third tooth small and 
angular; clypeus short, densely pxmctured but glistening, with a sharp median keel, 
the lower margin simple; under side of head and region about antennae and sides of 
face with pale fulvescent hair; clypeus with a little pale tomentum, and long black 
hairs, only seen in lateral view; front and vertex with thin black hair, but reddish on 
occiput; mesothorax and scutellum dull, minutely sculptured, mesothorax with a 
shining median line on anterior half, and a shining line along front edge of scutellum; 
hair of thorax above fulvous, short and moss-like on mesothorax, longer, with con- 
spicuous long brown hairs intermixed, on scutellum; hair of sides of thorax fulvous 
above, grading to whitish belo>v; metathorax and first tergite with clear red hair; 
tergitcs 2 to 4 short reddish-browm tomentum, giving way to very pale yellowish at 
base, and on margins to white bands; fifth tergite with coarse black hair, and pale 
hair on margin; sixth retracted in the type, the part exposed shining and slightly 
hairy, the sides with black hair; ventral scopa pale yellow, black on last tw^o stemitos; 
basal nervure falling just short of marginal; second cubital cell long, receiving recur- 
rent nervures near to, and equally distant from, base and apex; hind wing with cubital 
nervure arising considerably more distant from ncrvellus than in G, holorhodura 
Cockerell; legs with fulvescent hair, brightly colored on inner side of tarsi; hind 
tarsi very thick, the basitarsi short. 

Stanleyville, March. 1915, 1 female. Allied to (?. armipygata Strand, 
but smaller and less robust, the external channel of the mandibles much 
less distinct, the clypeal keel more slender, the abdomen with much more 
pale hair. They agree in having a single, well-developed spine at apex of 
front tibiae. The upper margin of hind coxa, seen from behind, is angular, 
whereas in (?. a'mipygaia it is rounded. 
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Gronoceras cincta (Fabricius) 

Faradjc, 3 females, March, April, November. A very small male, 
about 13.5 mm. long, is from Stanleyville, April. It looks exactly like a 
male of praetexta (Vachal), but is easily distinguished by the structure of 
the end of abdomen. 


Grornceras combusta (Smith) 

Natal, one female (Ac. 4874); Durban, one male (Ac. 4969). 

Gronoceras felina (Gerstaecker) 

Faradje, 4 females, Nov., Dec. A large species with gray hair. 

Gronoceras matadiensis, new species 
Malb. — L ength about 17 mm., anterior wing about 13.5; black, very robxist; 
facial quadrangle much longer than broad; mandibles black, apical tooth very long, 
lower margin with a broad angular lamella about the middle; clypeus very coarsely, 
not densely, punctured, broadly shining in middle; face and front with long, pale 
yellowish hair, somewhat brownish about the antennae; vertex with rusty-black hair, 
cheeks below with yellowish white; flagellum greatly broadened; mesothorax and 
scutellum dull, excessively densely punctured; hair of thorax throughout dark red- 
dish-brown; tegulae dark reddish, the disc blackened; wings hyaline, faintly yellow- 
ish, somewhat dusky apically; second cubital cell very long; legs black, mid^e and 
hind tibiae with a red spot at end, front tibiae pallid at end; front coxae with very 
stout spines; front basitarsi pale yellow, short and extremely broad, second and third 
joints also broadened and pale ycUow, the last two dusky reddish; hind tarsi very 
stout; hair of legs dark, the fringe of front tarsi red; 'abdomen covered with bright 
red hair, brownish on first tergito; tegument of tergites mainly red, but black at base; 
apex with a pair of broad red lamellae. 

Matadi (13® 30' E., 6® 00' S.), June 9, 1915 (Lang and Chapin). 
Compared with the species generally known as G, bombiformis, the apical 
lamellae of the abdomen are conspicuously shorter, rounder, broader, less 
produced apically, and the thoracic hair is browner. Between the apical 
lamellae there is a low elevation, but no spines are visible. This is 
perhaps only a variety of G. nigrocincta (Ritsema). The type of bombi- 
formis came from Inhambane, near the southern end of Portuguese East 
Africa, and the description of the caudal end reads more like 6. angolensis 
Cockerell than like the traditional G. bombifonnis. G, angolmsisj from 
Angola, was mixed with my series of (?. wellmani Cockerell, but it differs 
by the apical armature of the abdomen, having pointed lamellae in place 
of long spines, and widely separated small teeth between. It is about 
16.6 mm. long, and the densely, minutely punctured clypeus is totally 
different from that of (?. bembiformis (as generally understood) and G. 
matadimm. 
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Oronoceras musae, new species 

Female. — Length about 19 mm., anterior wing 11.5; robust (width of abdomen 
6.5 mm.), black, including antennae, but mandibles obscurely reddish; tegulae finely 
punctured, very dark, but margins distinctly reddish; femora and tibiae obscurely 
reddish, spines of front and middle tibiae red tipped with black; clypeus with coarse 
black hair; sides of face, and front, with seal-brown hair, vertex with black, cheeks 
beneath with long white hair, stained with brownish near the eyes; mandibles elon- 
gate, with a deep broad channel on outer side, two short rounded apical teeth, and a 
long cutting edge, on which the teeth are represented only by a slight angulation; 
cl3q)eus densely punctured, roof-like, with a shining median ridge, which at the lower 
end gives place to a short narrow keel; margin shining, gently concave in middle; 
very long dusky hairs projecting from beneath margin; vertex dullish and very finely 
punctured, the orbits shining; mesothorax and scutellum entirely dull, finely 
granular with extremely small dense punctures; hair of mesothorax thin and very 
short, mixed brown and pale grayish; of prothorax, including tubercles, dark seal- 
brown; of pleura very dark brown; of scutellum largely black, but a line of pale 
pubescence in suture between mesothorax and scutellum; hair of hind part of thorax, 
and entire first tergite, very bright and brOlant fox-red; remaining tergites with short 
black hair, but fringe on second red, that on third slightly reddish; ventral scopa very 
dark brown, pure black on last stemite; wings hyaline, marginal cell with a reddish 
stain at base, a dusky cloud beyond end of marginal cell; basal nervure falling a little 
short of nervulus; legs with thin dark or brownish hair, dark even on inner side of the 
stout hind tarsi, but the short spurs of hind tibiae red; front tibiae at apex with three 
spines, the front one black and conical, the outer one red, slender, rather long, the 
posterior one shorter but sharp; middle tibiae similarly spined; hind basitarsi 
stout but not broadened. 

Banana, Aug. 1915 (Lang and Chapin). This species closely re- 
sembles 6. bengueUenm Cockerell, but G, benguellensis has the first two 
tergites covered with red hair; the clypeus not evidently ridged; the 
first (apical) tooth of mandibles large and long; the front tibiae not 
prominently spined; the hind basitarsi shorter, stouter, and more hairy; 
the nervures reddish (entirely dai*k in G. musae), and the apical cloud of 
wings larger, shining purple. 

Gronoceras nigrocincta (Ritsema) 

Lisala, 1 female, 2 males. May; Thysville 1 female, June; Matadi, 
2 females, 2 males, June; Malela, 2 females, 1 male, July; Banana, 3 
females, 5 males, July, Aug., Sept.; Boma, 1 female, 3 males, June; 
Zambi, 2 males, 1 female, June. A large species, w.th black hair on 
thorax, and bright red on abdomen. This is G. bombiformis as generally 
understood, but there is reason to think that the type, from Inhambane 
on the east coast may be different. (See also 1933, Rev. Zool. Bot. Afr., 
XXIII, pp. 77-79.) The species is to be called G. nigrodneta (Ritsema). 
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Gronoceras plesiosoma Cockerell 

Faradje, 2 females, Dec. 19. This species was described from the 
female, taken at Dimawo, Gold Coast (Simpson), in the British Museum. 
It is about 19.5 mm. long, very like (?. simpsoni Cockerell, but differing 
in the larger, considerably more elongated mandibles; the clypeus rugose, 
the middle flattened, not at all ridged (in G. simpsoni it is more or less 
ridged, but not keeled); tegulae entirely clear red; clear part of wings 
hardly yellowish, apical portion very dark; abdominal segments 2 to 4 
with conspicuous white hair at sides; first three tergites densely covered 
with very bright red hair, fourth with thin whitish hair. The abdomen 
of G. simpsoni has bright red hair, black on the last two tergites. 
G. simpsoni is closely allied to G. quadrispinosa (Friese), which is not 
identical with G. praetexta (Vachal), as I formerly supposed probable. 

Gronoceras rufa (Friese) 

Elisabethville, female (P. Quarr4), recorded in error as G. holorhodura 
Cockerell in Rev. Zool. Bot. Afr., XXIII, p. 81. 


Gronoceras rufa profusca (Vachal) 

Faradje, 1 female, Nov. This has the hair at sides of face and 
clypeus dark brown, and dark hair on vertex. The thoracic hair is pale, 
but I suppose that the degree of melanism differs in different specimens. 
The origmal profusca came from between Mpika and Chunda, in North- 
ern Rhodesia, 

I find that I have confused two species, appearing exactly alike, 
under the name G. holorhodura, in my discussion in Rev. Zool. Bot. Afr., 
XXIII, p. 81. The females are separable thus: 

Mandibles long and comparatively narrow, with three teeth, the first two large, the 
third forming an obtuse angle; clypeus conspicuously keeled; hair at sides of 
clypeus mainly dark, not forming conspicuous overlapping brushes; ocelli 
smaller; tegul^ mainly red; logs with thin red hair; front tibiae with a very 
long sharp outwardly directed spine at apex, and a little slender spine at posterior 

outer comer. (Tenko, Katanga) holorhodura Cockerell. 

Mandibles very broad, quadridentate counting inner comer, the teeth broad but 
short and obtuse; clypeus coarsely punctured, not at all keeled, the upper middle 
shining; hair at sides of clypeus red (dark in the profusca form) forming large 
converging brushes over margin; from beneath lower margin of clypeus is a little 
stiff fringe of pale hairs; ocelli larger; tegulae black, with red hair anteriorly 
(Friese describes tegulae as red-brown); legs mainly with short black hair, but 
the front femora in front copiously covered with long red hair; front tibiae not 
spined. (Elisabethville) rufa (Friese). 



6 


AMERICAN MUSEUM NOVITATES 


[No. 774 


Vachal, in describing Oronoceras 'praetexla (1910, Ann. Soc. Ent. 
Belg., LIV, p. 307), sagaciously remarks on the resemblance of Megor 
chile rufa Friese, and says that he would have considered 6 . praetexta 
to be its male, but for the fact that the mandibles have at least three 
teeth, whereas in the M. bonibifonnis group (my Oronoceras), to which M. 
praetexta belongs, they have two teeth and a long cutting edge. How- 
ever, the mandibles of Oronoceras plesiosoma Cockerell are entirely of 
the same tsrpe as those of 0. rufa, and this species also lacks the promi- 
nent spines on front tibiae. 

Friese based Megachile rufa (1903) on the female, from Ikutha, 
East Africa. In the following year he described what he considered the 
male, from Natal. The American Museum has a specimen of this male 
from Mfongosi, Zululand, received from Friese. This is not at all like 
Oronoceras, and whether or not the M. rufa female is strictly referable 
to that genus, I feel sure that the assigned male has nothing to do with it. 
It may be added that 0. holorhodura and 0. rufa exist in precisely the 
same faunal area in Eatanga, and the case adds another to the numerous 
instances in Africa in which two megachilid bees, actually quite distinct 
species, but excessively alike, inhabit the same country. 

Gronoceras tricolor (Friese) 

Gamangui, 1 female, Feb.; Batama, 1 female. Sept.; Poko, 1 fe- 
male, Aug.; Ava Kubi, 3 males, Nov.; Stanleyville, 2 males, April, 
May; Thysville, 1 male, June. The hair on disc of third tergite varies 
from practically black to reddish. In one Stanleyville male the hair on 
third and fourth tergites is colored alike, but in the other the third 
(except the apical band) has the hair black, agreeing with the second 
teigite and abruptly contrasting with the third. 

Gronoceras wellmani Cockerell 

Matadi, male, June 9, 1915. The male looks like 0. borribiformis, 
but is easily distinguished by the two long spines at end of abdomen. 

PosTSCEiPT. — Dr. H. Bischoff has kindly furnished an account of 
the holot3q)e of 0. borribiformis in the Berlin Museum, and it is now certain 
that 0. bcmbiformis is identical with 0. wdlmani. 
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EARLY AND MIDDLE TERTIARY GEOLOGY OF THE PATMAN 
REGION, CHUBUT, ARGENTINAi 

By George Gay'lord Simpson 
INTRODUCTION 

The originally Welsh settlement of Gaiman is situated approximately 
in latitude 43® 16' South, longitude 65° 28' West, on the north (left) 
bank of the Rio Chubut in Chubut Territory (central Patagonia), 
Argentina. The valley bottom is here alluvial, but directly north of 
Gaiman and its westward extension Gaiman Nuevo, an abrupt slope, in 
places almost a vertical cliff, rises to the high pampa level, and a similar 
slope faces this and bounds the valley on the south side. In these scarps 
is exposed a thick series of Tertiary and, according to some authorities, 
older strata. 

These exposures are of exceptional geological interest. Among the 
many problems on which they do or are supposed to cast light are the 
relationships of the marine Salamanca to the terrestrial Casamayor 
Formation, the position and nature of the Cretaceous-Tertiary contact, 
the begiimings of Andine orogeny, the relation of the terrestrial Colhu6- 
Huapf to the marine Patagonian Formation, the time of extinction of 
South American dinosaurs, and the ages of these various formations and 
also of the Santa Cniz Formation (not present here as such). From near 
here came most of the fossil Cetacea known from South America, a large 
percentage of the fossil penguins known from anywhere in the world, the 
type specimen of Colpodon, which has given its name to the so-called 
Colpodon BcdH=Colhu^-Huapi Formation, and many other very im- 
portant fossils, terrestrial and marine, vertebrate and invertebrate. 
It is also a possible field for exploration for petroleiun, which cannot be 
intelligently directed or its profitability reasonably forecast until the 
surface formations are understood. 

This importance has long been recognized and the region has been 
studied by a number of geologists, including Roth (1908), Ameghino 
(1906, based on collections and data communicated to him by Roth), 
Windhausen (1921), and Fronguelli (1927). The Scarritt Expeditions, 
1930-’31 and 1933-’34, have several times passed through or near 


^Publications of the Scarritt Expeditions, No. 23. 



2 


AMERICAN MUSEUM NOVITATES 


[No. 775 


Gaiman, and in 1933 we spent some time there, collecting fossils at 
different levels and measuring several detailed geological sections. Our 
results are so different from what was anticipated and cast so much new 
light on all the problems mentioned above that it seems necessary to 
publish them as promptly as possible. 

It should be mentioned that in 1933 we cooperated in this region 
with Sr. Alejandro F. Bordas, representing the Museo Argentine de 
Ciencias Naturales, Buenos Aires. He accompanied us while we were 
working there and he continued his work after we left, effecting junction 
with us again in a different region. His collections and data corroborate 
ours, although they were not directly employed in the preparation of this 
paper. 

The late Mr. T. N. Tappen of ^'La Araucana,” Gaiman, placed us 
deeply in his debt by liis hospitality and assistance, and various friends 
in Trelew also aided us in ways less directly bearing on the present subject. 

RfiSUMfi OF PREVIOUS OPINIONS 

The general nature of the problem can best be sketched by brief 
mention of previous \dews, some details of which will be more adequately 
discussed in dealing with our own results. Roth (1899, p. 382) was speak- 
ing of Gaiman Nuevo exposures when he wrote ^'el tercer yacimiento, 
que se halla en la costa misma del Rio Chubut, se compone de una 
cufi/rzita que se encuentra debajo la formaci6n de toba cret^cea de Dino- 
saurios. En este sitio he encontrado restos de Mamiferos mezclados 
con los de Reptiles, entre los cuales abundan principalmente los de 
Tortugas.” In view of later statements, note that the phrase applied to 
the tuff means ^‘Dinosaur tuff not “tuff with Dinosaurs (an important 
distinction), that the only reptiles specified are tortoises and that nothing 
is said of marine shells. In 1901 (page 255) Roth named Lelfunia haugi, 
which came from this horizon and locality although he wrote only that 
it was from a “Formaci6n cret^cea superior, and in 1903 (p. 143) he 
described Monolophodon minutus with only the slight further data that it 
was from a quartzite on the Rio Chubut near the [Welsh] Colony. 

Ameghino at first (1901-1902, p. 41 of the separate edition of 1903) 
reproached Roth with the inexactness of his data and hazarded the mis- 
taken guess that Roth's third locality, actually that near Gaiman Nuevo, 
was in the Valle de los MSrtires.^ Later (1906, pp. 94r-95) Ameghino 

^Also on the Chubut River, but many leagues farther west. Ameghino said he had some mammal 
and tortoise remains from there, and Roth also later indicated mammal beds in the vallev. We traveled 
up this valley and found no mammal-bearing formation. Roth's indication is probabV erroneous 
correlation, and I suspect that Ameghion's mammal teeth (never described as far as I know) came either 
from nearer Gaiman or from some locality well outside the valley. In any case the locality here in 
question was not in the Valle de los Mirtires. 
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wTote, . . Les couches marines du salamanqu4en sont 

limit4os par un ruban dc gr^s ^ gros grains m41ang4s avec dcs debris de 
coquilles tritur6es ot avec des os plus ou moins roul<5s (parfois aussi 
intacts) dc Poissons, de Tortues et de Mammiffires de la faune du Noto- 
stylops. . . . Une des plus int^ressantes localit^s de ce ruban, 

est celle d4couverte par M. Roth en face de Gaiman.* Ici, enchdss5 dans 
la m^me quartzite, m414s au coquilles tritur4es de la mer salaman- 
qu6enne on y trouve une quantity considerable d’ossements de Poissons, 
de Crocodiles et de Tortues fluviatiles, avex des dents et des ossements de 
Mammif4res de la faune notostylopSenne, tels que Notostylops, Poly- 
dolops, Didolodus, Adpithecus, Trigonostylops, etc.” The locality is 
correctly shown by Ameghino on the accompanying sketch map. These 
new' data were doubtless due to personal communication from Roth, as 
he apparently had not then published even the exact locality and as this 
w'ork of Ameghino contains reference to conversations with Roth and 
also other data clearly derived from personal communication. 

Carlos Ameghino has informed me that he never examined this 
region, and it may be inferred that unpublished data from Roth were 
Ameghino’s chief or whole authority. It is therefore surprising to find 
that when Roth himself published on this occurrence (1908), his state- 
ments were widely at variance with Ameghino’s. He said (p. 112) “ Das 
liegende wird von oinem grobkornigen Sandstein gebildet. In diesem 
habe ich die boreits erwShnten Reste der Notostylops Fauna gefunden. 
Dariiber folgt hellgrauor Tuff der tJbergangsformation, der hier keine 
Fossilien enthfilt. Auf diesem liegt konkordant ein etwas hartere, 
dunkelgrauo Tuffbank, in der die eben erwahnten Sfiugetierreste nebst 
vereinzcltcn Moeresmuscheln vorkommen.” This description we found 
to bo essentially correct, althovigh the correlations are not. Roth says 
nothing of Salamanca shells mingled with Casamayor (Ndostylops Beds) 
mammals, and wo found none. I am convinced tliat they do not exist, 
because this bed is much later than the Salamanca. Ameghino’s state- 
ment can only be a misunderstanding of some statement by Roth.* 
The same was probably true of the list of genera given by Ameghino. 
Any of these genera could perhaps occur here, but in fact, as far as I 
know, the only forms actually known then were the two named by 
Roth, which are generically related to or identical with Ameghino’s 

^The phraise sug(i;cBta that the locality is across the river from Gaiman, but it is on the same side, as 
correctly shown in Amoghino’s map. 

“The quotation from Roth shows how the misunderstanding could arise. He does apeak of mingled 
shells and mammals, but these were supposed to be in the base of the Patagonian Formation. Ameghino 
may easily have understood him to mean the older mammals, in which case, according to the view thev 
shared, the marine shells could only have been from the Salamanca. 
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Isotemnus and Polystylops and a Polydolops then in Roth's Collection but 
not described. I have studied Roth's Collection (in the Museo de La 
Plata) and it contains only these three genera and some fragmentary 
bones. There are no dinosaurs, and when Roth called this the '^Dino- 
sauriersandstein" he was expressing an opinion and not announcing 
a discovery. He meant merely that he thought the beds to be Cretaceous 
and that he correlated them with strata which do contain dinosaurs 
elsewhere. 

It had long been known that at least pai't of the upper portions of the 
cliffs in this part of the valley is formed by the marine Patagonian Forma- 
tion, and also that terrestrial mammals occur, since Colpodon had been 
found. Ameghino (1906, pp. 222-226) pointed out that these younger 
mammals are apparently in the base of the Patagonian Formation, and 
that there are terrestrial beds interstratified with the lower marine beds. 
He also said that at the Castillo (south of Trelew, and an outlier of the 
eastern extension of the cliffs opposite Gaiman) there are Notostylops 
Beds (i.e., Casamayor) below these, and he correlated them with the 
lithologically different sandstones near Gaiman Nuevo, across the river. 
In the study already quoted, Roth (1908) gave the Gaiman [Nuevo] 
succession as Cretaceous sandstones with Notostylops fauna at the base, 
followed by the “Transition Formation" (by which he implied correla- 
tion with the Deseado or Pyrotherium Beds), without fossils, and capped 
by the Tertiary marine Patagonian Formation with the terrestrial Col- 
podon fauna at its base. 

Thirteen years after Roth's publication, Windhausen (1921) dis- 
cussed the geology of tliis area in some detail. He stressed the fact 
that the lower beds, the sandstones and quartzites of Roth and Ameghino, 
around Gaiman on the north side of the river, consist of interdigitating 
sands and days^ and he referred them to the Salamanca Formation. 
He stated that the upper sandstones [and clays] of Gaiman contain no 
fossils. The correlation is thus based on a belief in continuity with bods, 
such as those farther up the valley, which do contain fossils, and (un- 
intentionally, of course) he gives the impression that the continuity is 
established. In fact this is not true. The exposures are not continuous 
and there is no warrant for assuming that the beds at Gaiman have 
anything to do with the fossiliferous Salamanca elsewhere. He said 
(p. 23) that the clays are those considered by Ameghino as “Notostylo- 
peano," Casamayor, and that if they do indeed contain the Notostylops 

^There is no evidence that interdigitation in the sense of Windhaueen’s "engianajo” really oxietu. 
The beds are lenticular. 
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fauna, then the Casamayor^ clays and Salamanca sands interdigitate, 
and he so showed them in a diagram. This seemingly overlooks the 
fact that it was the sands from which the mammals came and which 
Ameghino considered as containing the Notostylops fauna, that it is not 
clear that the sands and clays really interdigitate (instead of simply 
being lenses of a unified but heterogeneous formation), and that the 
Salamanca age of any part of this series was an assumption based on no 
evidence, palaeontological or stratigraphic. In a note added later (p. 
25) he announced that the clays are really part of the “Estratos con 
Dinosaurios,” and, by implication at least, that they are not Casamayor. 
This also, was unsupported by any evidence. He at first agreed with 
Roth in considering the intermediate tuffs as of Deseado age, but in a 
note in the same work (p. 25) added later that they were older than the 
Deseado, but did not specifically state that they were Casamayor, al- 
though this seems to be implied. He also said (p. 26) that the Colpodon 
fauna occurs in the upper part of these tuffs and before the Patagonian 
marine transgression. In 1924 (opposite p. 194) he correlates the clays 
and sands, at the base of the Gaiman section, with the upper part of the 
^^Estratos con Dinosaurios,^^ shows a tectonic unconformity above them, 
then the Casamayor, an erosional unconformity, the Deseado and Colhu6 
Huapi (conformable) and an upper erosional unconformity followed by 
the Patagonian marine. 

Frenguelli (1927) gave many more details of these exposures, includ- 
ing measured sections.*-^ Some of his correlations are discussed below in 
comparison with my own views. As regards the Gaiman exposures, on 
which attention had hitherto been largely concentrated, he believed 
(section p. 237 and accompanying description) that the basal sands and 
clays ai-e of the ‘^Estratos con Dinosaurios and are tilted and followed 
by an angular unconformity above which begins immediately the Pata- 
gonian with tlie mammals in its upper part and not in (Roth, Ameghino) 
or below (Windhausen) its base. He stated that no fossils occur in the 
sands, ovcTlooking Roth’s correct record of mammals and reptiles there. 
On the other (south) side of the valley, opposite Gaiman, he shows the 
same situation (p. 227 and descriptive text), except that here the mam- 
mals found by him were from a thick (30 meters) unsubdivided member 
forming the lower third of the Patagonian marine. He believed these 

^Hcro and olse^^horo it Rooms loss oonfusinff in indirect quotation to employ consistent geographic 
terms as nxuch aB possible ovon when the original author used some different equivalent. 

^In discussing Fronguolli’s interpretations of this part of the section, ^vith most of 'which I cannot 
agree deanito the accuracy of his field observationb, it should be emphasised that he was primarily con- 
cerned wfth the uppermost marine bod* of the south side of the valley and that his discussion of the older 
strata ib incidental. These upper beds arc not considered in the present paper, and conbequently Fren- 
guelli and I have concentrated on difforont parts of the section and discrepancies aic not surprising. 
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mammals to be of Santa Cruz age. He drew the conclusion, inescapable 
on these premises, that the Casamayor, [Musters], Deseado, and Coihu4- 
Huapi are here lacking and that the marine Patagonian Formation is 
represented only by its upper part, synchronous with the Santa Cruz. 

To these various conflicting opinions, I now find it necessary to add 
another, radically different from any of them. 



Fig. 1. Section of the south wall of the Chubut Valley, opposite Gaiman. 

For description and explanation of reference letters, see Section 1, in the text. 

SECTIONS 

From five measured sections made by the Scarritt Expedition, I 
select two to illustrate the conditions on the south and north sides of the 
valley. Each section is given in temporal order, the oldest strata fii’st. 

1 . South side of the Chubut Valley, opposite Gaiman (Fig. 1) . 


a. Very massive yellowish tuff, upper meter, more 

or less, with platy and honeycomb con- 
cretions. Base not exposed 18. meters. 

b. Somewhat platy yellowish tuff, with various 

local concretionary zones 4.5m. 

c. Pale massive tuff, few concretions 13.5 m. 

d. Very irregular, hard, rusty to yellow tuff with 

opaline concretions 5.5m. 


41 . 5 m. 


41.5m. 



1935] TERTIARY GEOLOGY OF THE GAIMAN REGION 7 


Plane of Erosion 

e. Massive gray tuff with basal conglomerate. 


Land mammals. No marine fossils 11. m. 

f. Soft, yellowish tuff with gypsum seams. No 

fossils 3. m. 


14. m. 

Sharp Division Probably an Erosion Plane 
g. Thick-bedded, pale, yellowish tuff. Sparse 
Ostrea hatcheri, numerous sharks, rays, 


cetaceans, penguins 35 . m. 

h. Tuff and fine cross-bedded sandstone 4.5m. 

i. Hard, pale tuff 2.5 m. 

j. Fine, soft, cross-bedded sand. Crabs and sand- 

fiUed burrows with molluscs 3. m. 

k. Gray tuff, some Osirea hatcheri. Sandy bur- 

row fillings 9 . m. 

L Sandy tuff and sand with many shells 1.5m. 

m. Massive yellowish tuff 4. m. 

n. Sand and tuff 1.5m. 

0 . Pale yellow tuff 4.5m. 


65.5 m. 

Possible Plane of Erosion 

p. Sandstone, yellow in lower and greenish-gray 
in upper part. Upper meter, more or 
less irregularly cemented. Local oyster 
banks 8.5 m. 


14. m. 


65.5 m. 


8.5 m. 


Apparent Conformity 

q. Pale yellow to pink, finely laminated sandstone, 
partly cross-bedded, some loess-like clay. 

No fossils seen 11.5 m. 11.5 m. 


Plane of Erosion 

r. Heavy gravel 2. m. 2. m. 

143.0 m. 

This corresponds approximately to Freng^elli's “Bryn Gwyn'^ 
section (1927, fig. 27), although apparently not taken at exactly the 
same part of the long cliff. My a~d is his Y and my e-o his X. The 
correspondence of the upper beds, which I did not study except to con- 
tinue the line of measurements through them and which are not as thick 
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here as where Frenguelli took his section, is not so clear but probably my 


p is his A and my q his B. 

2. “ Pan do Azdcar at Gaiman Nuevo (Fig. 3). 

a. Soft, fine, argillaceous sandstone. Base not 

exposed 8.5 meters. 

b. White to pink arkosic sandstone. Tui-tle, 

crocodile, and mammal remains 1 . m. 

c. Soft, white argillaceous sandstone and greenish 

gray clay or bentonite 9 . m. 

d. Hard, lenticular sandstone, often weathering 

orange 6 . m. 


24 . 5 m. 24 . 5 m. 

Possible Erosion Plane 

e. Yellowishandgreenishclay or bentonite 4. m. 4. m. 


Possible Erosion Plane 

f. ^ Tuff and bentonitic tuff. The lower part pale 

greenish-gray and more bentonitic, the 
upper part purer ash, hard and massive. 

Many concretions, especially in lower 
part 41 . 6 m. 

g. ^ Hard gray tuff 2 . m. 

h. ^ Yellowish tuff, the lower four or five meters 

harder and with ChubnioUthes 11.5 m. 

i. ^ Very irregular concretionary tuff, showing 

ancient weathering 4.5m. 


59.5 m. 59.5 m. 

Marked Erosion Plane 

j. Massive tuff Tvith thin basal conglomerate. 

Land mammals 5.5m. 5.5m. 

k. Somewhat more yellowish tuff with Ostrea 

hatcheri and other marine molluscs Top eroded and 

thickness of 
wholebcdnot 
determinable. 

93.5 m. 

This corresponds with Frenguelli's ^Tan de Azdear^' section (1927, 
Fig. 37). My a~e is his Y, my M his Xa-Xf, and my j-k his X^~Xi. 

^Beds f~i were actually measured about one kilometer from the Pan de Azticar, but there they 
have almost exactly the same thickness and character. 
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My h is his Xc-e. I found the thickness of the tuffs below that (my 
f-^, his Xa-Xb) to be 13.5 meters greater than he gives it, a marked 
discrepancy doubtless due to different methods of measuring,^ to the 
fact that I measured them not on the Pan de Azdcar itself but on an 
adjacent cliff, and to the fact that he gives the thickness of his Xa as 
only approximate. 



Pig. 2. Sketch of part of the south wall of the Chubut Valley, near Section 1 
(Pig. 1). . , . 

The extreme upper part of the slope to the right is formed by post-Patagonian sandstones ^ of 
section) and the mam part of the slope, upper right, and the top of the small outher, ne^the middle, by 
the Patagonian (ff-o of section) . The Trolew (c, / of section) forms a thinner honaon^ band across the 
midline of the sketch, and the broken area below this is developed in the barren ?Casamayor (o-d of 
section). 


FOSSILS 

Section 1, stratum e. Although the fossils of this horizon are gen- 
erally poorly preserved, they are fairly common and varied. Preparation 
is diflB.cult and has not yet been done. The following identifications are 
believed to be exact, as given, but lack detail. In no case has a specific 
determination been possible. If conditions permit, a description of the 
fauna as such will appear later. At present, enough, is known to noake 
the stratigraphic relations fairly clear. 

iMy measurements were made by working up the section with a hand level, correcting for dip where 
necessary. 



10 


AMERICAN MUSEUM NOVITATES 


[No. 775 


XENARTHRA 

Megalonychidae 

Gen. et sp. indet. Gravigrade, and apparently megalonychid, remains 
occur but no more exactly identifiable specimen is available to mo. 
Dasypodidae 

?Stegotherium cf. variegatum. Isolated scutes agree almost exactly with 
Ameghino’s description of this Colhud-Huapf species, but such scutes 
are inadequate for certain identification. 

Gen. et sp. indet. A badly preserved skull does not appear to belong to any 
Santa Cruz genus in which this part is known, and comparable remains 
are not yet known from earlier formations. There are also some scutes 
which do not agree exactly with any yet described. 

Glyptodontidae 

fPropalaeohoplophorus sp. A number of scutes and a toothless jaw fragment 
seem to be of this genus, which ranges from the Colhu6-Huapi into the 
Frias (post-Santa Cruz) Formation. 

RODENTIA 

Erethizontidae 

Aff. Sdamys sp. A lower jaw represents a small rodent manifestly allied to 
the Santa Cruz Sdamys but generically distinct and apparently more 
primitive. It does not belong to Protacaretnys. 

LITOPTERNA 

Proterotheriidae 

Aff. Thoatherium sp. A partial lower jaw has characters both of lAcaphrium 
and of Thoatherium of the Santa Cruz fauna. It may possibly be 
Prothoatheriumf of Colhu6-Huapi age, but Ameghino^s description of 
the talonid of M3 in that genus is not exactly applicable to this specimen, 
Macraucheniidae 

Theosodon sp. Poor material represents a form almost certainly of this 
genus, although apparently not of any known Santa Cruz species. It 
is very distinct from the Colhu6-Huapi Cramauchenia, 

NOTOUNGULATA 

Leontiniidae 

Colpodon sp. Several imperfect specimens are clearly of this genus. They 
do not agree exactly with Burmeistcr's specimens of C. propinquuSj 
but the differences may not bo specific. The type locality of the latter 
species is in this region, *‘near the mouth of the Rio Chubut,'' and it is 
also recorded by Ameghino from the Colhu6-Huapl Formation. 
Interatheriidae 

Cochilim sp. This Colhu6-Huapi genus is common, and as far as I can 
observe its near allies IrUeratherium and Protypotherium of the Santa 
Cruz do not occur. Some specimens arc very near C. volvens, but might 
prove to be specifically distinct, and there is a possibility that two 
species are present. 

Hegetotheriidae 

Hegetotherium sp. A common hegetothere is unlike any described Santa 
Cruz species, and might even be generically distinct although certainly 
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very close to Hegetotherium, which is common in the Santa Cruz and 
reported in the Colhu6-Huapi. It may belong to Tegheotheriurrij which 
is from somewhere along the Rio Chubut, but the agreement with 
Ameghino’s description is not exact. 

Gen. et sp. indet. Another hegetothcre, intermediate in size between that 
just mentioned and the next, does not appear to belong to a described 
genus. 

Pachyrukhos sp. Several jaw and skull fragments approximate P. politiis 
of the Colhu4-Huapi in size and may be of that specie . The genus is 
reported at many horizons from the Colhu6-Huapi to the Pampean. 

This fauna is manifestly of Colhu4-Huapi or Santa Cruz age or 
intermediate between the two. Colpodon and Cochilius are so far known 
only from the Colhu4-Huapi (and perhaps earlier, in the case of Cochilius ) . 
Theosodon has not hitherto been reported in beds earlier than the Santa 
Cruz. PropalaeohoplophoruSj Hegetotheriurrij and Pcichyruhhos have re- 
ported ranges from the Colhu6-Huapi into the post-Santa Cruz. The 
forms listed as allies of Sciamys and of Thoatherium are not exactly 
identifiable with known genera, but both suggest pre-Santa Cruz age. 
The preponderance of evidence thus definitely favors pre-Santa Cruz 
age. Equivalence with the Colhu6-Huapi is entirely possible, but the 
facies is clearly different and the age may be slightly different, in this 
case a little later. The occurrence of Theosodon does not contradict this 
conclusion, for many Santa Cruz genera also occur in the Colhu6-Huapi, 
and Cramauchenia is not a truly ancestral form. 

Section 1, stratum^. Wefound only marine fossils in this thickunit, 
molluscs, sharks, rays, penguins, whales, etc. Frenguelli (1927, p. 230), 
however, reported Theosodon gracilis, Hegetotherium mirdbile, and 
Zaedius proximv^. The Theosodon, which he figures, is apparently the 
same as that found by us. Our specimen, at least, does not appear to me 
to belong to T. gracilis. The Hegetotherium is perhaps the same as ours, 
bill as Frenguelli only lists this without figure or description this is not 
certain. Our specimens, as already noted, do not belong to H. mirabile, 
although more fragmentary remains might be mistaken for tliat species. 
The Zaedius proximus was identified from scutes, not figured. Being 
based solely on scutes, the identification is necessarily very uncertain. 

It seems very possible, if not probable, that Frenguelli’s specimens 
were from our stratum e, and not in actual association with marine fossils, 
as Frenguelli did not distinguish the tlnee strata here called e, f, and g 
from each other, including the first two and most or all of the last in his 
X3. There is, however, the possibility that land mammals do occur in 
stratum g, and that we failed to find them. We did find some very scanty 
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and isolated edentate remains on but not in these marine beds. They 
may have weathered out of them, but the possibilities of transport from 
higher, or even from lower, terrestrial strata are too great to consider this 
as conclusive evidence. The marine beds were in large part deposited 
near the shore, and sporadic land mammals could occur, but there is no 
conclusive evidence that they do. In any case, the general interpretation 
of the series is not affected. 

I cannot agree with Frenguelli that his mammals prove that the 
Patagonian exposures near Gaiman are synchronous with the Santa 
Cruz. The Zaedius or Za^it6S-like scutes have no definite bearing on the 



Fig. 3. Section of north wall of Chubut Valley near Gaiman Nuevo. 

For description and explanation of reference letters^ see Section 2, in the text. 


matter, as similar scutes, hardly distinguishable in isolated examples, 
occur at many pre-Santa Cruz horizons. If, as seems probable, the 
Tkeosodon and Hegetotherium remains axe of the same species as those 
found by us, they could be as old as the CoIhu4-Huapi. The Colhu4- 
Huapi and Santa Cruz faunas are closely allied, although one is pre- 
and the other post-Patagonian. They often can hardly be distin- 
guished save on the basis of large collections or fortunate finds of the 
more distinct genera. If Prenguelli’s fossils are from the marine beds, 
they are probably intermediate in age between Colhu4-Huapi and 
Santa Cruz, and I see no evidence opposed to this possibility. 

Section 2, stratum b, and similar sandstone lenses in the same forma- 
tion at somewhat different levels. 

Diligent search in these sandstones almost anywhere will reveal a 
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few bone scraps. Teeth are excessively rare, but do occur. Including 
the Roth specimens surely from this formation at or near this locality, 
the following forms are so far known to me: 

Turtles — ^numerous fragments. 

Crocodiles — ^rare small scutes and other fragments. 

Snakes — ^rare vertebral fragments, some of large size and suggesting Madtsoia 

but not as large as the type of M. hai. 

Mammals — 

PolydolopSj new species, small and apparently rather primitive. 

Monolophodon minviua Roth = fPolyatylopB minutus. 

Lelfunia haugi 'Roth.—Isotemnus haugi, 

Gen. et sp. indet. — small and primitive notoungulate probably be* 
longing or allied to the family Notopithecidae. 

The age can only be Rio Chico or Casamayor, as no animals closely 
similar to these occur at any other levels. Either is possible, but Elo 
Chico age is more probable. The fauna, as far as it goes, suggests this, 
as the mammals are apparently distinct and primitive species belonging 
or allied to the more primitive genera of the Casamayor, which is typical 
of the Rio Chico fauna. 

Section 2, stratum h. This is the level of ChuhutolitheSj a very pecu- 
liar concretion or fossil of uncertain origin. The name was given by 
Ihering (1922) who considered the supposed fossil as probably an in- 
vertebrate. Windhausen (1921, p. 26) says that '‘la interpretaci6n 
mks aceptable es que son coprolitos procedentes de la fauna del Pyro- 
therium,’’ Schiller (1925, p. 36) records their presence also in the 
vicinity at Bahia Solano, north of Comodoro Rivadavia as "un Pro6- 
lematicum, sumamente notable . . . , que no hemos podido determinar ni 
mis colegas ni yo. Tampoco lo reconocieron los paleont61ogos m^s 
famosos del mimdo. Casi me incline a opinar que se trata de un celen^ 
terado^^ (italics Schiller’s). Frenguelli (1927, pp. 239 and 252) also 
comments, on them, concluding that “a lo sumo podriamos afirmar que 
ellos representen el molde de la cavidad de algiin organismo inferior, que 
podria ser tanto un celenterado, como un tunicado, etc.” 

These peculiar objects are nodules generally 30 to 60 mm. in length, 
ovoid or more elongate, and occasionally quite irregular in shape as if 
roughly molded of plastic clay and then indented or otherwise deformed. 
They are composed of volcanic ash of the same character as the matrix 
in which they occur, cemented with about ten per cent, of calcium car- 
bonate (Frenguelli, 1927, p. 239). The surface is delicately sculptured 
with indented lines, circling or spiraling around the long axis of the 
nodule, and between these lines, which are generally 10 to 15 mm. apart, 
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there are lesser lines, approxunately in the direction of the long axis but 
always stiongly curved (all in the same diiection) and anastomosing. 
The effect, as Windhausen said, is much as if a feather had been wound 
around the nodule. This strange and delicate sculpturing sometimes 
covers the nodule completely, and in other cases is cleaiiy developed 
only on one side, the other being smooth or irregular. More aberrant 
forms are flattened and almost circular, one side rough (or apparently 



Fig. 4. The Pan de Aziicai at Gaunan Nuevo. This is the exposuie of whicha 
section IS given m Fig 3. 

The bench m the foreground is developed on btratum d of the section, piobably Rfo Chico Foinia- 
tion, and e forms the base of the slope beyond this The rest of the lower slope, the voitual pait of the 
cliff, and the lowei third of the upper slope are the senes /-i, ^Casa mayor The hard bod g forms the 
cornice, top of the vei tical cliff, and ChvbutoLithe^ occuis just above it The ape\ of the hill is formed by 
the Patagonian Foimation, with the heie thin and doubtfully separable Trelew beds at its base 


attached to normal matrix) and the other with one mam line and the 
curving network on each side. Not all the nodules show the sculpture, 
which is intensified or perhaps occasionally developed by weathering 
(the pattern in any case clearly predetermined by the structure of the 
nodule). Some contain masses of cr3rataUine calcite, and a few are 
septarian. 
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I cannot hazard any definite guess as to the origin of these very 
strange objects. They arc not marine, for they certainly occur in terres- 
trial strata near Bahia Solano and probably also at Gaiman. They 
probably are natural molds or casts, since the material is the same as the 
matiix except for the greater amount of calcium carbonate and they 
probably are organic in at least a broad sense of the word. 

Schiller believed the strata in which they occur at Bahia Solano to 
be perhaps Pyrotherium beds (=Deseado). Frenguelli points out that 
they cannot be considered guide fossils of this horizon, and believes them 
probably to be in the Patagonian at Gaiman. As pointed out below, this 
level is almost surely pre-Patagonian at Gaiman, and possibly Casa- 
mayor. It is therefore interesting to note that the beds in which they 
occur near Bahia Solano are also Casamayor, and not Deseado, as definite- 
ly proven by fossils collected there by us and by others. If they are 
organic and typical of one formation, which is hypothetical but not in- 
consistent with the known facts, then they characterize the Casamayor. 

Section 2, stratum j. We did not work long on this horizon and 
found few mammal remains. The most definitely identifiable is the 
same species as the unnamed hegetothere of intermediate size from 
Section 1, stratiun e. Both Roth and Windhausen, correctly in my 
opinion, considered the mammals as in or immediately below the base of 
the marine Patagonian, and Ameghmo identified Roth’s material as 
belonging to his Colpodon fauna. Frenguelli considers the horizon as 
42.5 meters above the base of the Patagonian, but only one to four meters 
above the lowest recorded marine fossils. It seems probable that his 
terrestrial mammals are from sightly below the marine fossils in the 
same exposures (even if only a few centimeters), although of course not 
impossible that they are really in the base of the marine beds. The 
situation is similar to that on the other side of the valley, and it seems 
reasonably certain that this stratum corresponds with e of Section 1. 

STRATIGRAPHIC DIVISIONS AND CORRELATION 

Considering only the base of the Patagonian Formation and the 
older rocks, there are in this series three distinct changes in lithology, 
fossils, or both. The highest of these is between f and g of Section 1, and 
j and k of Section 2. I believe that these beds correspond, that is, f. 
Section 1, with j, Section 2, and g. Section 1, with k. Section 2. Fren- 
gueUi’s very different opinion, which places the beds cited in Section 2 
at a much higher level than those of Section 1, was based largely on the 
probably erroneous identification of the next lower break, discussed below- 
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The distinction here is that in the lower beds, f, Section 1, and j, 
Section 2, land mammals occur and marine animals are rare or absent, 
while in the overlying beds land mammals are rare or absent and marine 
animals are abundant. On the north side of the valley, as typified by 
Section 2, there appears to be no unconformity at this point. The 
change cannot be exactly localized, save for a slight color difference, but 
in the lower member, from 0 to 6 meters m thickness, mammal bones are 



Fig. 5. Small exposure m valley slope southeast of Gaiman, cone&ponding with 
the partial section m the text. 

The pale tu£F in the upper part of the picture and the hard yellow sandstone above the piokhead 
are Patagonian The pick is inserted at the erosion plane, more clearly visible to the right of the pick. 
Below this IS the fine, steel-^racy sandstone without fossils Dow n the aanj6n to the left, below the aiea 
covered by the photograph, are tuffs with land mammals and no marine fossils 


present and above that they are very rare or absent. We did not actually 
find land mammals and marine fossils at the same level, the mammals 
always being below any marine forms in the immediate vicinity, but in 
some places the difference in level was only a few centimeters, without a 
dear intervening plane of division. Some other observers speak of the 
land and sea fossils as mingled. Since the series appears conformable, 
and since the lower bed in question is variable in thickness and sometimes 
pinches out entirely, they may only have meant to describe the condition 



1935] TERTIARY GEOLOGY OF THE GAIMAN REGION 17 


we found and not to unply actuai association of the two types of fossils 
at one level and place. However, I see no reason to doubt that the latter 
may occasionally be true, although this would not negative the fact that 
a division, even if conformable, does exist. The general appearance 
and other data suggest the theory tliat still unconsolidated terrestrial 
sediments were here present when the sea advanced. Being unconsoli- 
dated, they did not alwa3^ form a sharp contact with the later marme 



Fig 6 Detail of concietionary mass in the left-hand side of the exposuie shown 
in Fig. 5. 

These appeal to bo burrows oxtondmip; horn the eromon plane into the undorlsnng softer sands* 
filled livith the coar<iei sand and tnturated shells of the overlying basal niaiinc Patat^nian Larger and 
Bimplei burrow -fillings are also common, and the terminal fragment of one is seen m the low er part of the 
photograph, to tho left of the middle 


beds, and in places may even have been churned up or reworked so £is to 
cause some mingling of marine and terrestrial organic remams. I do 
not believe that the lower bed of Section 2, j, was originally marine, 
with a few land animals accidently entombed in it. 

On the other side of the river in the vicinity of Section 1 (and for 
several leagues down the valley), the condition is much clearer. Bed f, 
the equivalent of j in Section 2, is more constant and thicker, 14-15 
meters as against 0-6 on the north side. In spite of long search, we did 
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not find any trace of marine fossils in situ in this bed, and it seems highly 
improbable that they are present. Contrary statements are perhaps due 
to failure to recognize the presence of a division and to record the precise 
levels of fossils with respect to it. The top of the terrestrial horizon is 
almost everywhere sharply delimited when well exposed. The rocks are 
soft and usually covered with wash, in which case the vicinity of the 
contact can usually be recognized by a yellower, rusty, and often con- 
cretionary zone. When well exposed, there is a sharp and definite 
bedding plane, with marine fossils above and land mammals below. 



Fig. 7. El Castillo, south of Trelew. The whole exposure is in the lower half of 
the Patagonian Formation, Ostrea hatdieri, shark, penguin, and whale remains are 
common. 


Although not together, we found these in places in situ within a few centi- 
meters of each other. In a peculiarly favorable exposure two kilometers east 
of Section 1 (see Fig. 5), the following series occurs (from top to bottom) ; 
Massive tuff with marine fossils — ^not measured here. 

Hard, coarse, yellow sandstone with many shell fragments. From it naany 

burrow fillings lead down into the imderlying bed 0.3 meter. 

Soft, steel-gray, fine, cross-bedded sandstone, without fossils except those ob- 
viously filling subsequent burrows and really part of the overlying bed. 

4.5 m. 

White to yellowish tuff, platy toward the top. Land mammals. No marine 
fossils 9.5 m. 
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The presence of a disconformity, or parallel unconformity, below the 
marine sandstone is hero obvious. Below the lowest bed listed is the 
next unconformity, discussed below. 

The inevitable conclusion is that there is here a separate formation 
which is terrestrial and which contauis at least the majority of land 
mammals collected at this general level in this region. The possible 
occurrence of occasional isolated land mammals in the overlying marine 
beds does not affect this conclusion. The time lapse between the deposi- 
tion of this formation and the incursion of the Patagonian sea was prob- 
ably slight, as indicated both by the resemblance of this fauna to others 
clearly post-Patagonian and by local apparent conformity, due, I believe, 
to the fact that the terrestrial sediments were not consolidated when the 
marine invasion occurred. 

As shown by the fossils, discussed above, the age of this formation is 
either Colhud-Huapi or slightly later. In view of the wide geograpliic 
separation from the ts^pical Colhud-Huapi, the distinction in facies and 
the possibility of slightly different age, I propose to continue provisional 
use of the name Trelew (or Trelewense) for this horizon, as proposed by 
Kraglievich (1930, pp. 157, 160).‘ 

On the south side of the valley (see Pigs. 8-9) there is everywhere a 
very obvious unconformity between beds d and e of Section 1. In the 
formation below this level, no fossils have ever been found, while above 
it land mammals are fairly common at some localities. The contact is a 
broadly flat but sometimes locally irregular plane of erosion which is 
clear and definite wherever it is exposed. Furthermore the lower 
formation terminates above with a pronoinent, cornice-forming, platy, 
irregular, concretionary tuff often brighter in color than the rest of the 
series and very prominent in the landscape. I believe the special char- 
acter of this bed to be duo to ancient erosion and surface weathering in 
the time preceding the deposition of the Trelew beds. Prenguelli defin- 
itely and also others previous to him, as nearly as one can judge from the 
scanty published references, believed that this unconformity is found on 
the north side between the clay-sandstone series and the tuffs, between 
beds e and f of my Section 2. I am convinced, on the contrary, that it is 
between my i and j. In the latter position Roth recognized a formation 

'KraRliovich considered his name a substitution for Anieghino's “ Colpodonense/* and hence 
equivalent to the older name Colhuehuapiense of Carlos Ameghino, in the sense in which l^en^elli and 
I also use that formation name. The typo locality of the Treleuense is, however, the region of Trelew, 
not only because of the derivation of the name but also because Kraglievich explicity gave it because 
Colpodon was found near Trelew. The assumption that Trelewense in this sense and Colhuehuapiense 
in the Carlos Ameghino-Frenguelli-Rimjpson usage are the same formation is stiU unwarranted. That 
is a correlation whidi perhaps can be decided, positively or negatively, later. Amegl^o’s "Colpodon 
fauna*' was not from near Trelew but almost entirely from south of Lago Colhu^-Huapi. 
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contact (the top of the “Transition beds” = Desea(io in his opinion), 
but Frenguelli shows no division here (1927, Fig. 37 and p. 239, his beds 
f and g) and believes the rocks both above and below this level to 
belong to a single, unified subdivision of the Patagonian. 

The contact of e on d in Section 1 and that of j on i in Section 2 are 
practically identical in appearance and nature. On both sides of the val- 
ley, similar, massive, barren tuffs lie below the contact. On both sides 



Fig. 8. South side of the Chubut VaUey opposite and downstream from Gaiman. 

The vertical esmosureis the barren 7Caeamayor, capped by the cornice-forming, contemporaneously 
weathered bed. The Trelew beds, poorly exposed, occur on ^e bench above the comice. The lighter 
part of the slope in the distance is the ratagonian Formation and the darker upper part the 
later sandstones. 


the bed immediately below it is a hard, irregular, platy ttiff. On both 
sides the contact itself is a sharp erosion plane; on both it is imme- 
diately overlain by a relatively thin tuff with land mammals (apparently 
of identical age on the two sides), which in turn give way to beds with 
many marine fossils. If the older correlation is accepted, it is necessary 
to believe that the massive barren tuffs of the south side become mammal- 
and reptile-bearing sandstones and days in the few miles separating the 
closures ; that the irregular contact tuff disappears in this distance while 
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another of the same character (the only one in the section) appears at a 
very different level; that the fossiliferous mammal tuffs on the south side 
become completely barren and different in aspect on the north while a 
similar bed with the same sort of mammals appears at a much higher 
level; that very richly fossiliferous marine beds become completely 
barren; and that of the two closely similar contacts to be seen on the 
two sides, that on the south is the most important break in the whole 
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Fig. 9. Trelew beds overlying the platy top of the fCasamayor, south of 
Gaiman. 


series, while that on the north is not a break at all. The new correlation 
here proposed seems to be beyond any reasonable doubt. 

The age of the barren tuffs a-d, Section 1, and f-i, Section 2, is 
doubtful. It is below, and hence older than, the Trelew, and the nature of 
the contact suggests that the age difference could be considerable. It is 
above beds probably of EIo Chico age, and the contact does not very 
definitely indicate whether the lapse is long Or short. The only suggestion 
of a fossil is Chvbuiolithes, which casts little or no light on the problem. 
This barren division must be either Casamayor, Musters, or Deseado. 
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Any one of these is possible, but Casamayor is somewhat more probable. 
Lithologically it resembles the more southern Casamayor shghtly more 
than it does any exposure of the other two formations known to me. Its 
relations to the underlying sands and clays are very like those of the 
Casamayor to the Bio Chico in the vicinity of Puerto Visscr and Pico 
Salamanca. Even the extreme scarcity or absence of fossils is somewhat 
less surprising for a Casamayor exposure than it would be for one of the 
Musters or Deseado, and Chubutolithes occurs definitely in the Casamayor 
farther south. 

The base of this formation is not exposed on the south side of the 
valley, but on the north side it is between either d and e or e and f of 
Section 2. I cannot decide whether e, a bed of clay or bentonite four to 
four and a half meters in thickness, is part of the lower clay and sand- 
stone series or of the upper bentonitic tuff series. Either the upper or the 
lower contact could weU be an erosion plane. Wherever the exact point 
of division may be, the lithologic difference between the two series is 
very marked and all students have agreed that they represent two differ- 
ent formations. It has previously been agreed that the lower formation, 
the sandstones and clays of a-d, Section 2, are Cretaceous. As they con- 
tain Tertiary guide fossils, this is, of course, impossible. Aside from the 
faunal evidence, given above, their closest resemblance in lithology and 
also in their relations to the overlying tuff series is with the Rio Chico, 
and it seems probable that they do belong to that formation. As for the 
older view (Roth, Ameghino, Windhausen) that they represent the 
Salamanca, this seems impossible, and no good evidence for it has ever 
been adduced except Ameghino's statement that Salamanca fossils are 
found in them, wliich is not true and must have been due to his mis- 
understanding some statement of Roth's. 

STRUCTURE 

Very important for many problems of South American geology is the 
belief, recently and in most detail expressed by Frenguelli but shared by 
most other geologists, that in this region there is a folded lower series, 
hitherto considered Cretaceous, followed with angular unconformity by a 
horizontal or much more feebly folded upper series. In the first place, it 
is clear that this angular unconformity, if it exists, is not the Cretaceous- 
Tertiary contact but is in the Tertiary series. In the second place, I 
could find no evidence in the field that the angular unconformity actually 
exists at the levels where it has been indicated. 
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The most important evidence adduced for this angular unconformity 
is briefly this: 

1. Several isolated exposures of the Rio Chico (“Dinosaur beds” 
or Upper Cretaceous of previous authors) west of Gaiman are tilted or 
contorted, while the later beds, in the adjacent cliff, are horizontal or 
only more gently inclined. 

2. On the south side of the valley at “La Angostura,” between 
Gaiman and Dolavon and beginning about one league west of my Sec- 
tion 1, there is a long cliff formed by usually markedly stratified and thin- 
bedded sands, clays, and tuffs, in the lower part with much chalcedony 
and gypsum (see Fig. 10). This series shows some irregular gentle 
folding and small faults, while some blocks of it may be more stron^y 
tilted. It is at about the same altitude as the barren tuffs a-d of Sec- 
tion 1, into which, however, it cannot be traced laterally due to the lack 
of good intermediate exposures. Frenguelli beheves this series to repre- 
sent the “argiles fissilaires” which, according to widely accepted views, 
are supposed to be of Cretaceous age where tsrpically developed farther 
south in Patagonia, to be folded, and to underlie the Tertiary (usually 
the Casamayor) with angular unconformity. He explains the lateral 
substitution of this fissile series for the more massive beds near Section 
1 by supposing that the former are the upper and the latter the lower 
parts of one formation which is tilted westward, or with a strong west- 
ern component, and then planed off at its upper contact so that near 
Section 1 the lower part xmderlies the Patagonian and at La Angostura 
the upper part. 

As to (1), the conclusion drawn does not seem to follow from the 
observed facts. In isolated blocks, where the overlying beds have been 
eroded off and continuity cannot be established, the Rio Chico is some- 
times tilted in a way different from that of the upper beds in nearby, but 
distinct, exposures (Fig. 11). But wherever both occur in one exposure 
or where the Rio Chico is actually visible at the base of the main cliff 
(as at the Pan de Azflcar), upper and lower series are perfectly parallel so 
far as the eye can see or instrument surely measure (Fig. 4). The pos- 
sible conclusions are, then: (a) that an angular conformity exists in some 
places and not in others in the immediate vicinity and that the upper 
beds happen to have been eroded away wherever it does exist, (b) that 
both series or parts of both are folded, more or less parallel to each other 
and the strongest folding is farther out in the present vaEey where the 
upper beds are eroded away, or (c) that there is no real strong folding and 
that some of the smaller blocks of the lower formations, left outlying by 
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the letreat of the main cliff, have slumped on the underlying greasy 
clays. I see no absolutely decisive evidence in favor of any one of these 
three possibilities, but (a), the only one in accord with previous inter- 
pretation, seems to me far the least probable. 

As regards (2), it must first be mentioned that the correlation of these 
beds of La Angostura with the ^'argiles fissilaires^' is highly dubious. I 
cannot agree tliat there is any real lithologic resemblance between these 



Fig. 11. The north valley wall, near Gaiman Nuovo and a short distance west 
of Fig. 4. 

T1k‘ olifl iH formal by und Patagonian at tho top The foiegiound is 

lUo Chi(*o, noimallv lu'ailv hoii/ontal and paiallol with the beds of tho mam flm, but in some isolated 
blocks (as m tho dislum o, to tho l<‘ft) tiltod 


beds and tho '^argiles fissilaires^' of the Colhu^-Huapi, Mazaredo, or 
Rio Descado regions. The one typical rock of the ‘‘argiles fissilaires^' 
is an opalized tuff, which is not present at all at La Angostura so far as I 
saw. No truly fissile clays or, still less sands like those typical of the 
Angostura scries occur in any of the many true ‘‘argiles fissilaires^’ ex- 
posures that I have seen. If, as is possible, these beds are of the same age 
as the “argiles fissilaires,” this is in spite of and not evidenced by, their 
lithologic character. If they are the upper part of series a-d. Section 1, 
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then they cannot be of “argiles fissilaires” age, as that would put them 
above tuffs which cannot be older than Casamayor, and the t 3 rpical 
“argiles fissilaires” are always below the Casamayor tuffs. The corrclar- 
tion, however, is not very important from the present point of view. It 
would go too far afield to discuss the matter further here, but it now seems 
beyond reasonable doubt that the t 3 ^ical “argiles fissilaires” are not 
Cretaceous but Tertiary and are essentially parallel to the Casamayor 
wherever both are now known to occur. It is probable that they are 



Fig. 12. Part of the fissile series of La Angostura, showing distorted block. 

In this ease it is obvious that the block is merely a slumped segment of the main cliiT and thot its 
distortion is purely superficial and not tectonic. It is behoved that this is the true interpiotation of 
other apparently folded exposures where the relationship to unfolded strata cannot be cleaily soon and 
that this condition explains much, perhaps all, of the supposed stiong folding m this region and in some 
other parts of Patagonia. 


merely a lithologic facies of Casamayor beds, although this is not yet 
rigidly proven. 

The evidence for folding and angular unconformity from these 
Angostura strata thus receives no support from analogy with conditions 
farther south and depends on local observation and especially on the 
apparent lateral substitution of these for beds of quite different character 
near Section 1. The two cannot be traced into each other, but in the 
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poor and small exposures between them the thin-bedded Angostura rocks 
disappear, and apparently at the same level and within two or three 
kilometers appear massive barren tuffs. If explainable because of the 
attitude of the lower beds, this would demand a higher dip than any 
actually observable. In rather detailed study of this side of the valley 
we found the dips which can be considered as reasonably persistent to be 
very low, and not to the west. Except for obviously local disturbances, 
the dip opposite Trelew and Gaiman was not observed to exceed one 
half degree, and was generally south or even southeast, not regionally 
west. Local and not very marked contortions in the Angostura exposures 
are frequent, as might be expected from their lithologic nature, and there 
are also many large blocks that have slumped from the cliff (Fig. 12), 
are hence sometimes more steeply inclined, and might be mistaken for 
bedrock exposures, but the real regional dip of this formation, also, 
seemed to us to be extremely small, and not definitely to the west. The 
relation of the Angostura beds to the more usual sections is not at all 
clear, but it seems hardly possible that it involves marked folding. As a 
hypothesis, still very tentative, the thin-bedded series may be a lateral 
lacustrine facies. 

As far as we saw, or the literature indicates, there is no single expo- 
sure here on the south side, either, where an angular unconformity can 
actually be seen. In a series with several distinct erosional breaks, it is 
to be expected that small angular unconformities exist, but the evidence 
is still lacking. If they are present, it seems almost certain that the 
angle involved is less than a degree, which can hardly be considered as 
typifying a strong early type of folding as contrasted with a gentler, 
later Tertiary typ^> in accordance with the views of Windhausen (e.g., 
1924), for instance, which have been considered as applicable to this area. 
Aside from the usual very gentle and local folding and faulting affecting 
all beds almost equally, as far as can be positively determined, there 
seems to be a regional dip across the valley around Gaiman approxi- 
mately to the south, possibly southeast.^ 

Assuming that the local correlations between Section 1 and Section 
2 here proposed arc correct (and I hardly see how any other interpreta- 
tion can be made on the basis of the new data here mentioned), then the 
dubious nature of the supposed widespread angular imconformity is also 
suggested by its being placed at very different levels in different sections, 
although considered as the same throughout. Near Section 1, it was 

iThis is a statemont of as much as seems really supported by good evidence in the Gaim^ re^pn, 
and not a generalisation. There is strong folding of Tertiary bods as late as Deseado in some lowitiw. 
As far as I know the Patagonian and later formations, however, are never markedly folded or tilted m the 
meseta region. 
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supposed to be between the barren beds doubtfully Casamayor and the 
Trelew, and in Section 2 at the much lower level between the Rio Chico 
and the ?Casamayor. 




Fig. 13. Diagrammatic sections across the Chubut Valley in the Gaiman 
region, approximately south to north. The broad valley bottom, without bedrock 
exposures, is omitted. 

Above, interpretation exi>re88ed in the present pai>er. Below, that of Frenguelli, 1927. Frcnguelli 
does not give the section in this form, but the diapfram is combined and bimplified from his several pub- 
lished sections and is believed to represent his views of 1927 accurately. The correlation lines in the 
upper diagram do not represent dip, but are steeper (although in the same direction), due to the omission 
of several miles between the two sections. 

The accompanying diagram (Fig. 13) shows the conclusions as to 
stratigraphic subdivision, correlation, and regional structure here 
reached, in contrast with the views of Frenguelli — the latter being given 
because they are recent, most fully documented, and based on such 
capable field work, and not to single them out for individual criticism. 
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ADDENDUM 

Biucci this pa])or went to press, I have received a paper by Dr. 
Alfredo (^astellaiias ((Juid Novi? Revista de las Asociaciones de Ex- 
alumnas y Padres do la Escucla Normal Ndmero 2, Rosario, Argentina, 
Ano II, Niim. 6, 1934), in which he uses the name “Rfochicoense^' in a 
sense different from that which I have given to “Rio Chico^' or “Rlo- 
chiquense^' in this paper and elsewhere (also recently used in papers by 
others). As Castellanos cites no previous authority (and I can find 
none), I presume that a new name is intended, although no definition is 
given beyond a parenthetical equation with one of Ameghino^s names, 
itself of very dubious value. Castellanos' name is a virtual homonym of 
mine, which was published before his and with afuU definition. 
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AFRICAN MUSCIDAE.— II 
By C. H. Curran 

Several African genera are reviewed in this contribution, keys being 
presented to the species known to belong to them. It should be borne in 
mind that other described species may belong to each of the genera as 
now limited and that most of the species described in the genus Coenosia 
probably belong in this genus in the strict sense. However, without 
specimens it is impossible to decide their position and they have been 
omitted. 


Coenosia Meigen 

I follow Hucket in placing Caricea Desvoidy as a synon 3 nn of Coe- 
nosia and therefore consider aU species placed in Coenosia by Stein in 
which the posterior tibia bears only two bristles near the middle, their 
bases approximate, or the anterior bristle arising somewhat before the 
anterodorsal, as belonging to this genus. Species in which there is only 
one bristle (anterodorsal) present I do not consider as belonging here, and 
some species placed in Caricea by MaUoch are excluded. Despite the 
fact that I am separating Coenosia and Limosia^ at the present time I 
am inclined to the belief that they might properly be regarded as a single 
genus, and that the African species lacking the bristles used for the 
separation of these and related genera should all be placed in Coenosia. 

Table of Species 

1. — ^Femora black, the tips sometimes pale 2, 

At least one pair of femora very broadly reddish or yellowish basally 11. 

2. — ‘Knob of haltores brown 3. 

Knob of haltcrcs yellowish 4. 

3. — ^Face whitish poUinose praeaevia Stein. 

Face brownish or brownish-yellow poliinose 'hrunneifacies, n. sp. 

4. — ^Wings whitish on the basal half or more, brown apically 5. 

Wings unicolorous or almost so, rarely whitish on basal fourth 6. 

5. — ^Paired black abdominal spots confluent and rather poorly defined. 

semifumosa Stein. 

Paired black abdominal spots widely separated, sometimes indistinct. 

semiaJha MaUoch. 


6. — ^Tibia whoUy yeUowish humilis Meigen. 

Tibiae mostly brown or black 7. 
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7. — Abdomen cinereous, with paired spots and sometimes a median vitta 8. 

Abdomen brov^m, the fourth segment often mostly cinereous, the others with 
broad, broadly interrupted basal fasciae or with cinereous sides 9. 

8. — Abdomen of male with median series of brown spots. . . tripunctiventris Malloch. 

Abdomen without median series of brown spots semialha Malloch. 

9. — ^Front about half as wide as one eye pilifemur Stein. 

Front more than three-fourths as wide as one eye 10. 

10. — Lower squamal lobe t'wice as long as the upper; arista without pubescence below. 

laxifronSy n. sp. 

Lower squamal lobe of female about one-half longer than the upper; arista very 
short plumose nestovy n. sp. 

11. — ^Rays of the arista as long as the third antennal segment longiseta Stein. 

Arista very short plumose or pubescent 12. 

12. — Cross-veins strongly clouded with brown bequaertiy n. sp. 

Cross-veins not strongly clouded with brown 13. 

13. — ^Third antennal segment blackish 14. 

Third antennal segment pale yellow longitarsis Stein. 

14. — Mesonotum with a pair of strong brown vittae extending on to the sides of the 

pale pollinose scutellum, the median vitta linear inaequivitta Malloch. 

Mesonotum and scutellum differently colored 15. 

15. — ^All the coxae yellow, the middle pair rarely darkened toward the outer end . . 16. 

Middle and posterior coxae usually mostly blackish in ground color 17. 

16. — Small species, under 4 mm. in length etheliay n. sp. 

Large species, about 6 mm. in length atroapicata Malloch. 

17. — Anterior bristle on hind tibia arising opposite or before the base of the antcro- 

dorsal bristle 19. 

Anterior bristle arising distinctly beyond the base of the anterodorsal 18. 

18. — One hair and one bristle above the outer side of the front coxae. 

cuthberisoniy n. sp. 

Several hairs and a fine bristle above the front coxae graueriy n. sp. 

19. — Mesonotum and abdomen uniformly whitish 20. 

Mesonotiim or abdomen with at least a weak brownish vitta or vittae 21. 

20. — Front wholly silvery white in male munroiy n. sp. 

Front with brown or black vitta in male burungay n. sp. 

21. — Species over 5 mm, in length 22. 

Not over 4 mm. in length; abdomen with paired spots and median brown vitta. 
(flavipes Adams) strigipes Stein. 

22. — Sides of the scutellum cinereous basally 23. 

Scutellum brown on its whole width basally, the apex usually cinereous; squamae 
of the male brownish rebmanni Speiser. 

23. — Mesonotum with a strong median brown vitta extending on to the scutellum or 

with the three vittae only weakly separated 24. 

Without such markings 26. 

24. — Anterior bristle on the posterior tibia arising only a little before the antero- 

dorsal bristle 26. 

Anterior bristle arising far before the anterodorsal bristle calopoda Bezzi. 
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25. — ^Anterior fenxora wholly black hurungo,, n. sp. 

Anterior femora black above strigaricLf n. sp. 

26. — ^Anterior bristle on the posterior tibiae situated far before the anterodorsal 

bristle calopoda Bezzi. 


Anterior bristle on posterior tibiae situated only a little before the anterodorsal. 

leopoldi Curran. 


Goenosia praeacuta Stein 

Stdin, 1913, Ann. Mus. Nat. Hung., XI, p. 568. 

Two males, Mulata Mts., Harrar Province, Abyssinia, October 15, 
22-25, 1920 (B. Brown); female, Chirinda Forest, Southern Rhodesia, 
November, 1930 (A. Cuthbertson). 

I am not certain that the female belongs with the males since it has a 
brownish front, but the fact that the face is white poUinose leads me to 
believe that it is praeacuta. The species was originally described from a 
single male from Abyssinia. 

Goenosia brunnaifacies, new species 

Related to praeacuta Stein but with the face and cheeks brown poUinose. 
Length, 3.5 to 4.5 mm. 

Maud. — ^Front and occiput white, the face and cheeks brown; front scarcely 
half as wide as one eye, gently widening posteriorly; six pairs of frontals, the upper 
pair reclinate, and one or two hairs; ocellars long and fine. Occipital hair black. 
Cheeks half as wide as the third antennal segment. Antennae black, with yellowish- 
brown reflection from basal view; arista swoUen and pubescent on the basal sixth; 
third antennal segment ending moderately above the vibrissae, its upper apex pro- 
duced but not acute. Palpi black. 

Thorax black, the upper surface silvery white, the scuteUum and postnotum 
more cinereous; acrostical hairs rather strong, in two rows; one or two hairs below 
the stigmata! bristle, the lower one directed obliquely downward. 

Legs black; anterior tibiae with a long, fine bristle behind; anterior bristle on the 
posterior tibia situated close to the anterodorsal bristle. 

Wings tinged with brown. Squamae white. Halteres brown. 

Abdomen dull silvery white, without dark markings. Genitalia laige, extending 
obliquely forward, the lobes of the fifth stemite with several long bristles at the base. 

Fbmald. — ^Pront wider, brownish, with six pairs of bristles; occiput with cinere- 
ous poUon, the middle of the face grayish brown; third antennal segment not produced 
at the upper apex, the antennae distinctly shorter than in the male. Dorsum of 
thorax brownish. Abdomen sub-shining, brownish, the segments broadly tinged with 
gray lateraUy on the bases, the fourth segment mostly grayish. 

Types. — Holotype, male, and two paratypes, maleB, Addis Abbaba, Abyssinia, 
August 31, 1920 (B. Brown). Allotype, female, Mount Ninagongo, Belgian Congo, 
9700 ft., February 15, 1927 (J. Bequaert). 
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Coexxosia semifumosa Stein 

Stein, 1914, ‘ Voy. Allauad and Jeann.,’ Dipt., p. 136. 

Caricea semifumosa Malloch, 1922, Ann. Mag. Nat. Hist., X, p. 581. 

Two males, Barberton, South Africa, May 21, 1913, and May 16, 
1914 (H. K. Munro) ; male, Barberton, August, 1913 (L. S. Hardenberg). 

Described from East Africa and recorded from Willow Grange, 
Natal, by Malloch. The female is unknown but probably has unicolor- 
ous wings and dark thorax and abdomen. The rays of the arista are 
fully as long as the width of the third antennal segment and it is possible 
that the two sexes may be associated on this character. 

Coenosia huznilis Meigen 

Meigbn, 1826, ‘Syst. Beschr. Eur. Dipt.,^ V, p. 220. 

Caricea multirmculata Adams, Kans. Univ. Sci. Bull., Ill, p. 205. 

Seven males and three females, Barberton, South Africa, May 5, 15, 
and 17, 1913, and May 17, 1914; male, Pretoria, Transvaal, January 5, 
1916; female, Port Elizabeth, South Airica, February 24, 1919 (H. K. 
Munro); female, Illovo, South Africa, June 8, 1919; female, Premier 
Mine, South Africa, April 11, 1914 (H. K. Munro); female, Bloem- 
fontein, South Africa, May 30, 1920 (H. E. Irving). 

I have examined the type of multimaculata Adams and find that it 
agrees perfectly with a specimen in the collection, which has been marked 
“compared with type.’’ I find that there is some variation in the color 
of the front, the white sheen being almost absent in some specimens, 
and some females have a distinct yellowish-brown tinge. However, I can 
find no other differences and believe that all the specimens are conspecific. 

Coenosia pilifemnr Stein 

Stein, 1913, Ann. Mus. Nat. Hung., XI, p. 572. 

Malloch, 1922, Ann. Mag. Nat. Hist., X, p. 581. 

Five females, Barberton, South Africa, May 6, 16, 1913, 1916 (H, 
K. Munro). 

A very small species, black, the sides of the abdomen thinly cinereous 
pollinose, the pollen extending as long triangles on to the dorsum of the 
first three segments, the fourth segment wholly pale pollinose in the female. 

Coenosia laxifrons, new species 

Black, the halteres and bases of the tibiae yellowish; wings with strong brown 
tinge. Length, 4.5 mm. 

Female. — Front brown pollinose, about one-third the width of the head at the 
vertex, gently narrowing anteriorly; four pairs of frontals, the upper pair reclinate; 



1935] 


AFRICAN MUSCIDAE.—II 


5 


ocellars long, the postoccllars long and divergent. Occiput, cheeks and face cinereous 
pollinose, the hair and bristles black; cheeks very narrow. Palpi brown. Antennae 
black, with brownish reflection when viewed from the base; third segment long, 
acute at upper apex; arista with very short rays on the basal half of the upper surface. 

Thorax cinereous pollinose, the dorsum, with the exception of the humeri, brown, 
the mesonotum with five darker vittac; acrostical hairs in two rows; no hairs sur- 
rounding the stigmatal bnstle; anterior stemopleural bristle moderately strong. 

Legs black, the bases of the tibiae broadly reddish yellow; coxae cinereous pol- 
linose; anterior tibiae with a very long posterior bristle situated before the middle; 
anterior bristle on the hind tibiae situated opposite the anterodorsal bristle. 

Wings with strong brown tinge; squamae cinereous white, the lower lobe twice 
as long as the upper, Halteres yellow. 

Abdomen brown above, cinereous pollinose on the sides, venter, and broad bases 
of the segments, the pale fasciae more or less distinctly interrupted in the middle, the 
fourth segment mostly cinereous yellow pollinose with an incomplete median brown 
vitta. 

Holottpe. — ^Female, Pretoria, Transvaal, January 23, 1921 (H. K. Munro), 
returned to Mr. Munro. 


Coenosia nestor, new species 

Black, cinereous white pollinose, the male with brownish abdominal markings, 
the female with the abdomen mostly brown and the mesonotum with brown tinge; 
legs black. Length, 3 mm. 

Male, — ^Front as wide as one eye, black, the orbits cinereous, the triangle sur- 
rounding the ocelli brownish yellow; four pairs of frontal bristles, the anterior and 
third pair strongest, the upper pair rather short and reclinate; ocdlars weak; post- 
ocellars as strong as the oc^ars, gently divergent. Occiput, face, and cheeks white 
pollinose, the bristles black; cheeks wider than the third antennal segment. Palpi 
brown. Antennae black, the second segment white above; third segment acute at 
upper apex; arista very short plumose. 

Thorax cinereous white pollinose, with brownish tinge on the middle of the doi^ 
sum; acrostical hairs in two irregular rows; no hairs surrounding the stigmatal 
bristle; anterior stemopleural bristle moderately strong. 

Legs blackish; coxae whitish pollinose; posterior bristle on front tibia short and 
rather weak; anterior bristle on posterior tibia opposite the anterodorsal bristle. 

Wings cinereous hyaline. Squamae whitish, the lower lobe almost twice as long 
as the upper. Halteres yellow. 

Abdomen cinereous white pollinose, the segments with lateral brownish spots and 
median vitta that are fused, the dark areas variable in extent but usually covering 
most of the dorsum with the exception of large lateral rectangles on the bases of the 
segments. Genitalia large, extending forward almost to the middle of the abdomen. 

Fbmaubi. — Mesonotum, with the exception of the humeri, yellowish brown; 
bristle on the front tibia stouter and longer; pale abdominal pollen forming inter- 
rupted bands on the bases of the segments. 

Types. — ^Holotype, male, and allotype, female, Addis Abbaba, Abyssinia, August 
31, 1920. Paratypes: two males and three females, Addis Abbaba, July 18, 1919, and 
August 31, 1920 (Bamum Brown). 
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Coenosia longiseta Stein 

Stein, 1906, Berlin Ent. Zeitschr., LI, p. 78; 1913, Ann. Mua. Nat. Hung., XI, 
p. 576. 

Caricea longiseta Malloch, 1922, Ann. Mag. Nat. Hist., X, p. 582. 

Male, Lomagundi, Southern Rhodesia, November, 1928 (A. Cuth- 
bertson); female, Gbanga, Liberia, September, 1926 (J. Bequaert). 
The species has been previously recorded from Ashanti, Sierra Leone, 
southern Nigeria, Uganda, Nyasaland and Natal. 

Cinereous pollinose, the abdomen with three or four pairs of light 
brownish spots; legs yellowish, the coxae mostly black in ground color, 
the apical one or two segments of the tarsi brownish. 

Coenosia bequaerti, new species 

A large species with reddish-yeUow, black-marked legs and dark brown clouds 
on the cross-veins. Length, 9 mm. 

Female. — Head white pollinose, the front brown with whitish orbits, the bristles 
arising from brown spots; front three-fourths as wide as one eye, its sides gently 
bowed outward; six pairs of frontals, the upper pair rcclinate; ocellars long; post- 
oceUars long and divergent. Hair black. Cheeks twice as wide as the third antennal 
segment. Palpi brownish red, with the apex broadly brown. Antennae black, reach- 
ing to the lowest third of the face, the third segment sharply rounded at the upper 
apex, with brownish yellow reflection; second segment whitish pollinose; arista very 
short plumose, the lower rays not more than half as long as the upper. 

Thorax cinereous white pollinose; mesonotum brown pollinose with the broad 
sides in front of the wings, a pair of median vittae on the anterior fourth and another 
pair beginning outside the posterior ends of the median pair and extending to the 
comers of the scutellum, cinereous white; scuteUum cinereous with the disc brown. 
Acrostical hairs short, in three irregular rows anteriorly, numerous and occupying the 
entire space between the dorsocentraJs in front of the scutellum. Several small hairs 
near the stigmatal bristle; anterior stemopleural bristle long. The pleura have a 
brown stripe above in front of the wings, the stripe broadening on the mesopleura. 

Legs reddish yellow, the tarsi brown with p^cr bases; anterior femora black on 
the whole upper surface and on the apical third; middle femora black on the apical 
third, the posterior pair on the apical fourth; tibiae with faint brownish band near 
the basal fourth; coxae black, cinereous white pollinose, the tips of the front pair 
reddish. Posterior bristle on the front tibia long and strong, arising distinctly beyond 
the middle; anterior bristle on the posterior tibia arising distinctly beyond the antero- 
dorsal bristle. 

Wings cinereous hyaline, the veins brown; anterior cross-vein surrounded by a 
round, dark brown spot, the posterior cross-vein bordered with brown. Squamae 
white. Halteres yellow. 

Abdomen cinereous pollinose; each segment with a pair of large brown spots and 
a narrow median vitta. 

Holotypb. — ^Female, Mount Ninagongo, Belgian Congo, 9700 ft., February 15, 
1927 (J. Bequaert). 
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Coenosia longitarsis Stein 

Stein, 1900, Ent. Nachr., XXVI, p. 323. 

Caricea longitarsis Malloch, 1922, Ann. Mag. Nat. Hist., X, p. 587. 

Described originally from Europe and recorded from Natal by 
Malloch. 

Coenosia inaequivitta Malloch 

Caricea inaequivitta Malloch, 1922, Ann. Mag. Nat. Hist., X, p. 584. 

Described from Kenya Colony, East Africa. I have not seen the 
species. 

Coezxosia ethdlia, new species 

A small species with yellow legs, including the coxae. Length, 3.5 mm. 

Female. — ^Front about half as wide as one eye, the vitta black with white sheen; 
four pairs of f rentals, the second pair weak, the upper pair reclinate; ocellars long; 
postocellars long and divergent. Head white pollinose, the hair and bristles black. 
Cheeks as wide as the third antennal segment. Palpi brown. Antennae black, silvery 
in some views, the third segment with sharp upper apex; arista pubescent above. 

Thorax cinereous poUinose, the mesonotum with a distinct median vitta and 
indistinct, yellowish-brown sublateral vittae. Acrostical hairs short and paired. No 
hairs surrounding the stigmatal bristle. Anterior stemopleural weak. 

Legs reddish yellow; bristle on the posterior surface of the anterior tibiae situated 
at the middle and more than half as long as the tibia, the anterior bristle on the pos- 
terior tibiae situated opposite the anterodorsal bristle. 

Wings cinereous hyaline. Squamae white, the lower lobe more than twice as 
long as the upper. Halteres yellow. 

Abdomen cinereous pollinose, each segment with a brown median vitta and 
lateral spots, those on the fourth segment quite weak, the spots on the first segment 
rather diffuse. 

Types. — ^Holotypc, female, Pretoria, Transvaal, January 17, 1916, and paratype, 
female, Barberton, South Africa, May 15, 1913 (H. K. Munro). The type has been 
returned to Mr. Munro. 

Coenosia atroapicata Malloch 

Caricea atroafricata Malloch, 1922, Ann. Mag. Nat. Hist., X, p. 586. 

Female, Chirinda Forest, Southern Rhodesia, November, 1930; 
female, Inyanga, Southern Rhodesia, November, 1933 (A. Cuthbertson). 

Both specimens have the coxae entirely yellowish, a character not 
mentioned in the original description. The brown abdominal spots are 
transverse, irregular in outline, but more or less rectangular. 

Coenosia cuthbertsoni, new species 

Cinereous, the abdomen with median vitta and lateral brown spots. Length, 
4 to 5.25 mm. 

Male. — Head cinereous pollinose, face white, the frontal vitta black. Front 
three-fourths as wide as one eye, the sides gently bowed outward; four pairs of frontals, 
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only the anterior pair strong, the upper pair reclinate; occllars short; postocellars 
divergent. Hair and bristles black. Cheeks one-half wider than the third antennal 
segment. Palpi browmish red, with the apex broadly black. Antennae black, the 
second segment silvery above; third segment short, the upper apex not acute; upper 
rays of the arista more than half as long as the width of the third antennal segment, 
the lower rays very short. 

Thorax cinereous poUinose, the mesonotum with a distinct median vitta, weak 
sublateral vittae and indications of dorsocentral brown vittae. Acrostical hairs short, 
in two rows. At most a single hair near the stigmatal bristle; anterior sternoplcural 
weak. 

Legs reddish yellow, the coxae black, cinereous poUinose, the anterior pair mostly 
reddish in ground color; anterior femora with the upper surface broadly black, the 
posterior four writh brown preapical spot above. Posterior bristle on the front tibia 
short, arising at the middle; anterior bristle on the posterior tibia arising distinctly 
beyond the anterodorsal and shorter than it; apical tarsal segment somewhat 
brownish. 

Wings cinereous hyaline. Squamae white. Haltores yeUow. 

Abdomen oval, with median brown vitta japd more or less orbicular or oval spots 
on each segment, those on the first segment weak. Genitalia rather small, the fifth 
stemite large. 

Female. — ^Frontal vitta with yeUowish-brown tinge, the bristles arising from 
black spots; bristle on front tibia moderately long; first abdominal segment without 
distinct spots. 

Types. — ^Holotype, noale, Salisbury, Southern Rhodesia, April, 1927 (No. 105, 
A. Cuthbertson) ; allotype, female, Durban, Natal. 

Ooenosia graueii, new species 

Black, with cinereous poUen and mostly reddish yeUow legs; wings with brownish 
tinge anteriorly. Length, 6 mm. 

Male. — ^Head cinereous poUinose, the front strongly tinged with yeUow; frontal 
vitta partly black in some views. Front about half as wide as one eye, gently widening 
above; five pairs of frontals, two of them hair-Uke, the upper pair reclinate; ocoUars 
moderately long; postocellars divergent. Hair black. Checks about as wide as the 
third antennal segment. Palpi reddish brown. Antennae black, the second segment 
white above; apex of third segment angular above; arista long pubescent. 

Thorax cinereous poUinose, with five brownish vittae that tend to fuse, none of 
them very conspicuous; acrostical hairs fine, in two rows; several hairs surrounding 
the fine stigmatal bristle; anterior sternoplcural bristle weak or absent. 

Legs reddish yeUow; the posterior four coxae, broad upper surface of the anterior 
femora, the apical fourth or less of the posterior four femora on the upper half, and aU 
the tarsi black; femora with abimdant fine hair on the lower half; posterior bristle 
on the front tibia half as long as the tibia; anterior bristle on the posterior tibia 
long, situated distinctly beyond the anterodorsal. 

Wings cinereous hyaline, lightly tinged "with brown in front. Squamae white. 
Halteres pale yeUow. 

Abdomen cinereous poUinose, the dorsum of the second and third segments with a 
browm band occupying more than the apical half of each segment and extending 
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forward in the middle, the fourth segment with the middle broadly brown on most of 
its length. Grenitalia rather small. Under side of the abdomen with soft hair medianly. 

Holotypb. — Male, Tanganyika, 1910 (Grauer), in Vieima Museum of Natural 
History 

Coenosia munxoi, new species 

A small, cinereous pollinose species with white face and front. Length, 2.5 to 
3 mm. 

Male. — ^Head silvery-white pollinose, the occiput cinereous except along the 
orbits. Front three-fourths as wide as one eye, with three pairs of orbit^s, the upper 
pair reclinate; ocellars long and fme; postocellars weak. Hair black. Cheeks about 
one-half wider than the third antennal segment. Palpi brown. Antennae rather 
small, black, silvery-white pollinose; third segment narrow, the apex rounded; 
arista pubescent above and below. 

Thorax cinereous pollinose; acrostical hairs in two irregular rows; no hairs 
surrounding the stigmatal bristle; anterior stemopleural hairlike. 

Legs reddish yellow; anterior femora black, the posterior four black on the apical 
fourth or more; tarsi black, the tibiae variable, usually brownish with the base and 
apex broadly yellow, the posterior pair usually brown with a paler median band, the 
anterior four sometimes yellowish with very broad subbasal brown bands. Posterior 
bristle on the front tibia long and slender; anterior bristle on the posterior tibia 
situated slightly before the anterodorsal. 

Wings cinereous hyaline. Squamae whitish. Halteres reddish yeUow- 

Abdomen cinereous or cinereous white pollinose. Gonitalia long, mostly black. 
Fifth stemite shining black. 

Types. — ^Holotype,male, and paratypes, five males, Barberton, South Africa, May 
15, 17, and 22, 1913 (H. K. Munro). The holotype has been returned to Mr. Munro. 

Coenosia burunga, new species 

Cinereous white pollinose, the legs mostly black. Length, 5 to 6 mm. 

Male. — ^Head white pollinose, the frontal vitta black; triangle surrounding the 
ocelli with yellow tinge. Front about half as wide as one eye, gently widening above; 
four pairs of frontals and one or two pairs of bristly hairs; ocellars moderately short; 
postocellars fine. Hair black. Cheeks one-half wider than the third antennal seg- 
ment. Palpi brown. Antennae black, the second segment white above, the third 
angulatc at upper apex, short, with silvery reflection in some lights; arista with short 
rays above, pubescent below. 

Thorax cinereous white pollinose, without dark naarkings; acrostical hairs weak, 
sparse, in two rows; one or two hairs adjacent to the stigmatal bristle; anterior 
stemopleural weak. 

Legs black; middle femora with the broad base yellowish, the posterior pair 
yellow on a little more than the basal half; tibiae brownish with the bases broadly 
yeUow, the anterior pair paler in color than the others. Posterior bristle on the 
anterior tibia long and fine. Anterior bristle on the posterior tibia fine, situated 
distinctly before the anterodorsal. 

Wings cinereous hyaline with the base broadly white. Squamae white. Halteres 
reddish yellow. Abdomen cinereous white, the fifth stemite less densely pollinose than 
thetergites; genitalia rather small. 



10 


AMERICAN MUSEUM NOVITATES [No. 776 


FemalBj. — Very different in the color of the thorax and abdomen. Front a little 
wider. Mesonotum with three broad brown vittae, the median one extending as a 
triangle to the apex of the scutellum; legs colored as in the male but the posterior 
bristle on the front tibia, and the anterior bristle on the hind tibia, long and strong; 
wings wholly cinereous hyaline; abdomen cinereous poUinose, with a median vitta 
and paired, rather orbicular brown spots on the second to fourth segments. 

Types. — Holotype, male, and allotype, female, Burunga, Belgian Congo (J. 
Bequaert). 

Despite the marked difference in coloration I have no doubt about the 
relationship of the two sexes. 

Coenosia strigipes Stein 

Coenosia cinguLipes Stein, 1897, Wien. Ent. Zeitg., XVI, p. 92 (not Zetterstedt), 

Cariceaflavipes Adams, 1905, Kans. Univ. Sci. Bull., Ill, p. 206 (not Williston). 

Ceonosia strigipea Stein, 1916, Arch, fur Naturg., LXXXI, Abt. A, Heft 10, 
p. 215 (1915). 

Caricea striguUpea Malloch, 1922, Ann. Mag. Nat. Hist., X, p. 587. 

Male and two females, Barberton, South Africa, May 6, 15, 22, 1913 ; 
male, East London, Cape Province, February 15, 1919; female. East 
London, March 31, 1925 (H. K. Munro). 

Stein originally confused this species with dnguUpes Zetterstedt 
and described it under this name, later changing it to strigipes. I have 
compared specimens with the type of flavipes Adams and find that the 
specimens agree with the description of strigipes. The use of strigulipes 
by Malloch was an error, the reference being to strigipes, 

Coenosia rebznanni Speiser 

Coenosia fumipennis Stein, 1913, Ann. Mus. Nat. Hung., XI, p. 575. 

Caricea fumipennia Malloch, 1922, Ann. Mag. Nat. Hist., X, p. 583. 

Seven males and four females, Burunga, Belgian Congo (J. 
Bequaert). 

The color of the femora vaiies considerably. The anterior femora 
may be all black or rather extensively reddish yellow on the lower half 
basally ; the middle femora may bo yellowish only on the basal fifth of 
the under surface or on more than the basal half below; the posterior 
femora may be reddish yellow on the basal three-fourths except above, 
or on only the basal third. One specimen from Tanganyika (Grauer) 
is evidently related to rebmanni but has the posterior femora reddish 
yellow except for a brown band occupying the apical fifth. 

My reference to rebmanni has been mislaid and I have failed to 
locate either the notation or the publication in which the name was 
proposed. 
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Coenosia calopoda Bezzi 

Bezzi, 1908, BuU. Soc. Ent. Ital., XXXIX, p. 119. 

Caricea calopoda Maeloch, 1922, Ann. Mag. Nat. Hist., X, p. 686. 

Female, Behvmgi, Uganda, April 4, 1927 (J. Bequaert); female, 
northwest Tanganyika, 1910 (Grauer); male, Kibati, Belgian Congo, 
March 28, 1927 (J. Bequaert) 

The male differs rather markedly from the female in lacking brown 
markings on the thorax and abdomen and in having the pollen more 
whitish. 

Maij®. — ^F ront half as wide as one eye, the vitta black, cinereous from anterior 
view, bisected on the upper half by the cinereous trian^e surrounding the ocelli; 
five or six pairs of frontals; palpi brown. Antennae black, the second segment white 
above, the third thinly cinereous poUinose. 

Thorax cinereous white pollinose, the acrostical hairs in two irregular rows; 
several hairs surrounding the fine stigmatal bristle; anterior stemopleural bristle 
absent. 

Legs reddish yellow, the tarsi black; anterior femora broadly black above, the 
posterior four black on the apical third or less; femora with rather thick hair on the 
lower half. Posterior bristle on the anterior tibia fine; anterior bristle on the posterior 
tibia situated far before the anterodorsal bristle. 

Wings cinereous hyaline, beconodng rather whitish basally. Squamae white. 
Halteres yellow. 

Abdomen unifomoly cinereous poUinose, with rather thick hair below. 

Coenosia strigaria, new species 

Cinereous poUinose, the mesonotum with three brown vittae which may be more 
or less fused, the abdomen with median vitta and paired spots on the second and third 
segments. Length, 6 mm. 

Female. — Hoad cinereous poUinose, the frontal vitta black with brown tinge in 
some lights, the triangle surrounding the oceUi brown. Front three-fifths as wide as 
one eye; five or six pairs of frontals, two or three of them weak, the upper pair 
reclinate, occllars rather short. Hair black- Cheeks wider than the third antennal 
segment. Palpi shining brown. Antennae black, thinly cinereous poUinose, the 
second segment white above; third segment sharply rounded at the upper apex; 
arista very short plumose on the basal third, the lower rays not half as long as theupper. 

Thorax with three brown dorsal vittae which may be more or less fused, the 
median one extending over the scutcllum. Acrostical hairs in two irregular rows; a 
few hairs surrounding the stigmatal bristle ; anterior stemopleural bristle weak. 

Legs reddish yeUow, the tarsi black; anterior femora black above, the middle 
pair black on the apical third, the hind pair on the apical fourth. Posterior bristle 
on the front tibia long and strong, the anterior bristle on the posterior tibia situated 
distinctly before the anterodorsal bristle. 

Wings cinereous hyaline. Squamae white. Halteres pale yeUow. 

Abdomen cinereous poUinose, with a narrow median vitta and paired brown 
spots on the second and third segments. 
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Types. — Holotype, female, and paratype, female, western Tanganyika, 1910 
(Grauer), the former in the Vienna Museum of Natural History. 

Coenosia lec^oldi Curran 

Caricea leopoldi Cubean, 1929, Rev. Zool. Bot. Afr., XVII, p. 247. 

I have seen only the type series from the Belgian Congo. 

Xenocoekosia Malloch 

I am assigning to this genus a species that agrees with the type 
species of Xenocoenoda in having only a single bristle on the median half 
of the posterior tibiae but lacking the posterior preapical bristle on the 
hind femora. Huckett, in his revision of the American species, united 
Xenocoenoda and Neodexiopsis on the basis that both possess a row of 
three preapical bristles on the upper half of the posterior femora. If we 
follow Huckett the African species would probably be considered as 
belonging to Limoda Desvoidy {Coenoda authors) but I follow Malloch 
in separating Xenocoenoda on the arrangement of the tibial bristles. 
It is possible that a new genus should be erected for the species before 
me or that Coenosia and Limoda should be united, without even sub- 
generic rank for the latter. 

Malloch has described Coenoda xenia, a species rather similar to the 
form before me, but differing in the color of the abdomen and legs. 

Tasle 07 Species 

Anterior femora very broadly yellow basally on the whole surface; abdomen brown 


above, the bases of the segments more or less cinereous a/nco, n. sp. 

Anterior femora black above on their whole length; abdomen cinereous, with median 
brown vitta and lateral spots xmia Malloch. 


Xenocoenosia africa, new species 

Black, with brown and cinereous pollen; femora yellow with the apices broadly 
black. Length, 6.5 to 8 mm. 

Male. — Head thickly cinereous poUinose, the front yellowish brown, with the 
frontal vitta black, divided on the upper half by a cinereous triangle extending for- 
ward from the vertex; from anterior view the front appears wholly yellowish-brown 
poUinose; four or five pairs of frontals, the median pair longest, the upper pair 
reclinate, the one or two pairs behind the anterior pair weakest; ocellars long. Hair 
and bristles of the occiput and oral margin black. Cheeks about as wide as the third 
antennal segment; parafacials linear. Proboscis and palpi brown. Antennae black, 
the apex of the second segment sericeous above; third segment not sharply angulate 
at upper apex; arista rather long pubescent above and below on the basal half or 
more. 

Mesonotum brownish poUinose, the sides cinereous; dorsocentrals 1-3; acros- 
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tical hairs short, paired. Scutellum brown poUinose with the margin cinereous 
toward the lower edge. Pleura cinereous poUinose; four stemopleurals arranged in a 
triangle, three in the posterior row. 

Coxae brown, cinereous poUinose, the anterior pair yeUowish with brown stains, 
sometimes mostly brownish in ground color. Femora yeUow, the apical third to one- 
half black, the upper surface more extensively black than the lower; tibiae and tarsi 
blackish, the anterior tibiae reddish brown, aU with the bases broadly yeUowish. 
Posterior femora with two preapical bristles above, none in front or behind. Anterior 
tibiae with a long, fine, posterior bristle; middle tibiae with shorter, coarser posterior 
bristle and a weak anterior bristle near the middle ; posterior tibiae with a long antero- 
dorsal bristle situated near the middle, the preapical dorsal bristle situated rather far 
before the apex. 

Wings pale brown; squamae white; halteres pale yeUow. 

Abdomen black, brown poUinose above, the sides and venter with cinereous poUen; 
base and apex of the abdomen and indistinct basal fasciae on the second to fourth 
segments cinereous poUinose. Bristles on the sides and apex of the abdomen long, 
the fourth segment with a row of rather fine marginals surrounding thehypopygium. 
Genitalia brown. 

Female. — ^The legs are usually a little less extensively black and the genital 
segments are yeUowish. 

Types. — Holotype, male, allotype, female, and twelve paratypes of both sexes, 
northwest Tanganyika, 1910 (Grauer), the types in the Vienna Museum of Natural 
History. 


Xenocoenosia zenia MaUoch 
Coemsia xenia Malloch, 1922, Ann. Mag. Nat. Hist., X, p. 585. 

Described from Natal. I have not seen the species. 

DicHAETosma Malloch 

Malloch, 1921, Ann. Mag. Nat. Hist., VII, p. 163. 

This genus is well represented in Africa but it is impossible at present 
to determine the number of species referable to it since most of them 
have been described in other genera. It is probable that several other 
described species will be found to belong here. The following key in- 
cludes all of those known to me. 

Table of Species 

1. — Four postsutural dorsocentrals, the anterior two pairs sometimes weak 2. 


Two or three pairs of strong postsutural dorsocentrals 5. 

2. — Mesonotum reddish in ground color, with two black vittae 3. 

Mesonotum black or reddish without black vittae 4. 

3. — ^The black vittae are overlaid with white poUen maefiei MaUoch. 

The black vittae are not conspicuously white poUinose from posterior view. 

pkaaiaeformia Stein. 

4. — Sides of the scuteUum bare below the marginal bristles d&Ha, n. sp. 

Sides of the scuteUum setose to the lower edge liberiat n. sp. 
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5. — ^Femora partly or wholly black 6. 

Femora wholly reddish or yellowish 8. 

6. — Anterior tibia with a posterior bristle near the middle 7. 

Anterior tibia without bristles except apically coriformis, n. sp. 

7. — ^Front of male about one-third of the head-width latifrons Malloch. 

Front of male not over one-fifth as wide as the head devia^ n. sp. 

8. — ^Tibiae brown; tarsi black 9. 

Tibiae reddish or yellowish 10. 

9. — Squamae whitish with narrow blackish border fascicvlifera Stein. 

Squamae yellowish fuscitibia Stein. 

10. — ^Palpi black 11. 

Palpi yellow 13. 

11. — Mesonotum black with three pale pollinose vittae 12. 

Mesonotum thinly, evenly pollinose (Java! Africa?) apicaMs Stein. 

12. — ^Humeri yellow quadrata Wiedemann. 

Humeri not yellow polita Malloch. 

13. — Anterior tibiae without a posterior bristle paUiduUif n. sp* 

Anterior tibiae with a posterior bristle near the middle munroi, n. sp ^ 


Dichaetoxnyia ma.cfiei Malloch 
Malloch, 1930, Ann. Mag. Nat. Hist., V, p. 479. 

A reddish-yellow species from northern Nigeria. The mesonotum 
bears two black vittae overlaid with white pollen. The anterior tibiae 
bear a bristle on the posterior surface near the middle and the para- 
frontals are brownish yellow. Only the female is known. 

Dichaetomyia phasiaef orznis Stein 

Mydaea phasiaef ormis Stetn, 1906, Berl. Ent. Zcitschr., LI, p. 36 (Cameroon). 
AUauadineUa phasiaef ormis Stein, 1919, Arch, fiir Naturg., LXXXIII, Heft 1, 

p. 126. 

Malloch, 1925, Ann Mag Nat. Hist., XVI, p. 363 (Uganda). 

I have not seen this species which is similar to the preceding, but is a 
little larger and lacks the white pollen over the two black mesonotal 
vittae. 


Dic^etomyia latifrons Malloch 

Malloch, 1928, Ann. Mag. Nat. Hist., I, p. 468. 

Originally described from Uganda. 

A black species with yellowish-brown wings and shining abdomen, 
the mesonotum rather thinly cinereous pollinose and black vittate. In 
the male there are only two strong postsutural dorsocentrals, the 
anterior two pairs being very small or absent. 
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Dicha.etoi£iyia devia, new species 

Similar in appearance to latifrons Malloch but the front is less than one-sixth 
the width of the head; shining black, the thorax thinly pollinose; tibiae reddish 
yellow. Length, 6.5 to 8 mm. 

Male.— Eyes separated by a distance greater than the length of the ocellar 
triangle, one pair of strong bristles immediately above the antennae, the others weak, 
the upper pair reclinate, the intermediate bristles hairlike; parafrontals with silvery 
pollen; ocellars long and strong; verticals not differentiated. Face, occiput and 
cheeks with cinereous pollen, that on the face rather silvery; hair black. Proboscis 
and palpi blackish. Antennae blackish, the incisure between the second and third 
segments broadly reddish; arista with long rays. 

Thorax black or dark brown, rather thinly pale pollinose and weakly bivittate, 
the dark vittae narrow. Acrosticals 0-1; dorsocentrals 2-2, the anterior two pairs of 
postsutural dorsocentrals quite weak and not greatly longer than the surrounding 
hair, the posterior two pairs strong; stemopleurals 2-1; two pairs of ma-rginfll 
scutellars; prealar bristle very weak. The pollen on the disc of the mesonotum is 
more or less strongly tinged with brown. 

Legs black; tibiae and tarsi reddish yellow, the tarsi becoming blackish apically ; 
tips of the femora reddish; anterior tibiae with a median posterior bristle. 

Wings strongly tinged with brown; base of third vein with or without a few 
setulao below. Squamae pale brown, with darker border and grayish fringe. Hal- 
teres yellow, with blackish knob. 

Abdomen shining black; third and fourth segments each with a row of marginals, 
the fourth with a row of discals. 

Female. — ^Front about one-fourth the width of the head; two pairs of strong and 
two pairs of weak frontals; verticals long and strong. Dark mesonotal vittae more 
conspicuous and moderately wide; three pairs of postsutural dorsocentrals; wings 
quite brown in front. 

Types. — ^Holotype, male, Gbanga, Liberia, September, 1926. Allotype, female, 
Banga, Liberia, October, 1926. Paratypes: male, Memeh Town, Liberia, August 
29, 1926 (J. Bequaert); male and female, northwest Tanganyika, 1910 (Grauer). 
The specimens from Tanganyika are in the Vienna Museum of Natural History. 


Dichaetomyia liberia, new species 

Related to latifrons Malloch but readily distinguished by having the sides of the 
scutellum sotulose to the lower edge. Dull rusty reddish, the abdomen blackish on 
the apical half. Length, 6.5 to 7 mm. 

Male. — Head black, white poUinose, the facial ridges and sometimes the depres- 
sion reddish in ground color. Front a little wider than the width of the ocellar triangle, 
the black frontal vitta twice as wide as either parafrontal and appearing white from 
anterior view; three or four pairs of frontal bristles on the anterior third and several 
hairs between them and the ocellar triangle; ocellars long; verticals not developed. 
Cheeks narrow, black-haired. Parafacials very narrow. Palpi reddish brown. An- 
tennae reddish yellow, the third segment mostly brown; arista brown long plumose. 
Eyes with the facets slightly enlarged in front. 

Thorax rusty reddish, paler on the sides, the mesonotum rather thinly cinereous 
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white pollinose and with four narrow, not conspicuous bare vittae, the median pair 
strongly broadened posteriorly; usually a brown spot below tho infraralar bulla. 
Hair black. Dorsocentrals 2-4, the anterior presutural and two anterior postsutural 
bristles weak; anterior intra-alar absent, the prealar short; two pairs of marginal 
scutellars, the scutellum haired on its lower edge; stemoplcurals 1-2. 

Legs reddish, the tarsi somewhat darker; middle femora with only tho preapical 
bristles, the posterior pair with only two preapical anteroventrals. Anterior tibiae 
with a median posterior bristle; middle tibiae with two posterior bristles; posterior 
tibiae with one or two posterodorsal, one anterodorsal and one or two anteroventral 
bristles. 

Wings with strong luteous tinge ; fourth vein moderately curved forward apically ; 
stem of second and third veins with two or three setulae below. Squamae yellowish 
cinereous. Halteres yellow. 

Abdomen rusty reddish, the third and fourth segments shining blackish-brown, 
the base of the third sometimes reddish laterally. Venter reddish with the apex 
brown. Hair black. Third and fourth segments each with a row of marginals, the 
fourth with a row of discals, the third with two on cither side. 

Types. — ^Holotype, male, Kakatown, Liberia, August 20, 1926. Paratypcs: male, 
Monrovia, Liberia, 1926, and Du River Camp No. 3, Liberia (J. Bequaert). 

This species resembles Spilogaste ' analis Stein but the tarsi are not 
black. 


Dichaetozxiyia coxilormiSi new species 

Related to latifrons Malloch but the anterior tibiae bear a median bristle on the 
posterior surface, the abdomen is pale, etc. Length, about 6.5 mm. 

Male. — Head black, white pollinose, the facial ridges reddish in ground color. 
Front narrower than the width across the ocellar triangle; four pairs of frontals on 
the anterior third and a pair of hairs in front of the ocelli; ocellars long. Cheeks nar- 
row, black-haired. Parafacials very narrow. Palpi brown. Antennae brown, the 
apex of the second segment and base of the third reddish. Eyes with slightly enlarged 
facets anteriorly. 

Thorax black, cinereous pollinose, with four weak brownish vittae; humeri 
yellow, tho scutellxun and sometimes the sides of tho mosonotum brownish. Hair 
black. Dorsocentrals 2-3; anterior intra-alar long; prealar well developed; three 
pairs of marginal scutellars, the intermediate pair weak; sides of tho scutellum bare; 
stemopleurals 1-2. 

Legs brown; tibiae yellow. Middle femora with one or two long bristly hairs 
below near the base; posterior femora with two long posteroventral fine bristles on 
the basal half and with a row of seven or eight on the whole anteroventral surface. 
Anterior tibiae without bristles near the middle; middle tibiae with two posterior 
bristles; posterior tibiae with two weak posterodorsal, one anterodorsal, and two 
anteroventral bristles. 

Wings rather strongly tinged with luteous; fourth vein gently curved forward 
apically; about five setae on the basal part of the third vein. Squamae luteous, with 
brown border. Halteres brownish yellow. 

Basal two abdominal segments rusty reddish-yellow, the apical two, and the 
apex of the third in the middle, brownish or ferruginous, the fourth broadly reddish 
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apically. Venter yellow on the basal half, brownish apically; first stemite with two 
or three blackish setulae on either side. Hair black; third and fourth segments each 
with a row of marginals and on either side with two or three discals. 

Female. — ^Front with parallel sides, the parafrontals narrow, cinereous white 
poUinose; frontal vitta dull reddish; four or five pairs of frontals, the anterior and 
posterior pair long and strong. Humeri pale yellow. Third abdominal segment with 
only one lateral (fiscal. 

Types. — Holotype, male, Paiata, Liberia, October, 1926; allotype, female, Du 
River Camp No. 3, Liberia, 1926 (J. Bequaert). 

Dichaetomyia f ascicniligera Stein 

Mydaeafascicvligera Stein, 1910, Proc. Linn. Soc. London, XIV, p. 163. 

Malloch, 1921, Ann. Mag. Nat. Hist., VIII, p. 420. 

This species is known only from the Seychelle Islands. 

Dichaetomyia fuscitibia Stein 

Spilographafusdtibia Stein, 1906, Berl. Ent. Zeitschr., LI, p. 51. 

Malloch, 1921, Ann. Mag. Nat. Hist., VIII, p. 421. 

Originally described from Cameroon and recorded from Ashanti 
by Malloch. 

Dic^etomyia apicalis Stein 

Spilographa apiedis Stein, 1904, Tijd. v. Ent., XLVII, p, 103. 

Malloch, 1921, Ann. Mag. Nat. Hist., VIII, p. 421. 

Stein described this species from Java. Malloch records it from 
Cameroon. 


Dichaetomyia guadrata Wiedemann 

ArUhomyia quadrata Wiedemann, 1824, ‘Anal. Ent.,' p. 42 (Java). 

Anthomyia quadrata Wiedemann, 1830, ‘Ausser. Zweifl.,' II, p. 428 (Java). 

Spilogaster lineata Stein, 1904, Tijd. v. Ent., XLVII, p. 102 (Java). 

Spilogaster lineata Stein, 1906, Berl. Ent. Zeitschr., LI, p. 51. 

Female, Impamputo, Portuguese, East Africa, February 20, 1925 
(C. B. Hardcnberg) ; female, Lissalla, Congo, December 26, 1926; male 
and female, Du River Camp No. 3, Liberia; female, Memeh Town, 
Liberia, August 29, 1926; female, Lenga Town, Liberia, August 15, 
1926 (J. Bequaert) ; two males, Balia Balia, Southern Rhodesia, Janu- 
ary, 1933 (A. Cuthbertson), 

Superficially this species resembles conformis, new species, but the 
femora are wholly pale and the mesonotum is more strongly vittate. 
The scutellum is haired on the sides, the anterior tibiae lack median 
bristles, the fourth vein is only a little curved forward and the abdomen 
is mostly rusty yellowish. 
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Dichaetoznyia polita Malloch 

Malloch, 1921, Ann. Mag. Nat. Hist., VII, p. 163. 

Malloch, 1921, Ann. Mag. Nat. Hist., VIII, p. 420. 

Originally described from British East Africa and later recorded 
from Ashanti. 

Malloch originally described the shining black form but later in- 
dicated that the species is variable in color, sometimes being rusty 
reddish with vittate mesonotum and the apical half of the abdomen 
black. 

Dichaetoznyia pallidula, new species 

Palpi yellow; head black; thorax and abdomen rusty reddish-yellow; sides of 
the scuteUum bare. Length, 7.5 mm. 

Female. — Head black, cinereous white pollinose, the facial ridges and depression 
reddish in ground color. Front narrower than either eye, gently narrowing above; 
frontal vitta appearing white from anterior view; paraf rentals narrow; four pairs of 
strong front als and a row of setulae outside them; ocellars long. Verticals and outer 
verticals strong. Cheeks narrow, black-haired. Parafacials tapering below. Palpi 
reddish yellow. Antennae pale orange ; the third segment and arista mostly brown. 

Thorax rusty yellowish, thinly white pollinose, the mesonotum rusty reddish 
and with four bare vittac. Throe pairs of postsutui’al dorsocentrals; anterior intra- 
alar long; prcalar strong; four pairs of marginal scutellars, the basal and subapical 
pair weak; sides of scuteUum bare; stemoplourals 1-2. Hair black, yellow on the 
prostemum. 

Legs reddish yeUow, the tarsi darkened apicaUy. Posterior femora with four 
anteroventral bristles on the apical fourth; anterior tibiae without median bristles; 
middle tibiae with two posterior bristles, the posterior tibiae with three posterodorsal, 
one anterodorsal and two anteroventrals. 

Wings cinereous hyaline, with slight yeUowish tinge; fourth vein slightly curved 
forward apically ; third vein bristled below halfway to the small cross-vein. Squamae 
brownish yellow, the haltercs pale orange. 

Abdomen rusty yellowish, broadly paler basaUy, dulled with brownish yellow 
pollen. Third and fourth segments each with a row of marginals, the fourth with a 
row of discals, the third with two or three on either side. Hair black. 

Types. — ^Female, Port Shepstone, Natal, July 17, 1917 (H. K. Munro), w^turned 
to Mr. Munro; paratype, female, Salisbury, Southern Rhodesia, June 14, 1932 (A. 
Cuthbertson). 

The latter specimen has a large (macrotype) white egg protruding 
from the ovipositor. Several specimens of Dichaetomyia I have seen 
were taken at excrement. 

Dichaetomyia mimroi, new species 

Apparently related to pallidula, new species, but rather brown in color and with a 
strong posterior bristle at the middle of the front tibiae. Length, 7 mm. 

Male. — ^Head black, cinereous pollinose, the paraf rentals and parafacials silvery; 
facial ridges reddish in ground color. Front narrower than the width of the oceUar 
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triangle, the black frontal vitta appearing cinereous from anterior view; three pairs 
of strong frontals anteriorly, two or three hairs adjacent to them and two pairs of 
short hairs near the ocellar triangle; ocellars long. Cheeks almost one-sixth as wide 
as eye-height, black-haired, rather brownish poUinose. Parafacials very narrow. 
Palpi reddish yellow. Antennae yellowish, the third segment and arista mostly 
brown. 

Thorax rusty reddish, with reddish-brown pollen, the pleura mostly brownish 
gray poUinose; mesonotum, from anterior view, with a broad, ferruginous median 
vitta and traces of narrow vittae along the lines of the bristles; from posterior view 
appearing reddish brown with three rather narrow yeUowish vittae. Three pairs of 
postsutural dorsocentrals; anterior intra-alar long, the prealar not one-fourth as 
long as the supra-alar; two pairs of marginal scuteUars and indications of two others, 
the sides of the scuteUum haired almost halfway to the lower edge; stemopleurals 
1-2. Hair whoUy black. 

Legs reddish, the tarsi brownish apically. Middle femora with four long, fine 
ventral bristles on the basal half; posterior femora with five long anteroventral 
bristles on the apical third and one or two on either side basally. Anterior tibiae with 
a very strong posterior bristle near the middle, the middle tibiae with two posterior 
bristles; posterior tibiae with a weak posterodorsal bristle, a strong anterodorsal and 
one or two weak anteroventral bristles. 

Wings with strong luteous tinge; fourth vein slightly curved forward apically; 
third vein with three or four setulae* basaUy. Squamae yeUowish cinereous, with 
brown border. Haltercs pale orange. 

Abdomen with the basal segment and very large, basal triangles on the sides 
of the second, yeUowish in ground color, otherwise blackish, the whole overlaid with 
thick yellowish-brown poUen. Hair whoUy black. Third and fourth segments each 
with a row of erect marginals, the second with two or three laterally, the fourth also 
with a row of discals behind the middle; second and third segment with two or three 
lateral discals. 

Types. — Holotypo, male, EUiot, South Africa, May 11, 1924 (H. K. Munro); 
returned to Mr. Munro. AUotype, female, Gwelo, Southern Rhodesia, May 30, 
1932. Paratypos: female, Balia Balia, Southern Rhodesia, March, 1931 (A. Cuth- 
bortson); and female, northwest Tanganyika (Grauer). 

Synonymy 

Dichaetomyia (Macroxanthomyia) celosia MaUoch. See Panaga. 

Dichaetomyia {Macroxanthomyia) distanli MaUoch. See Pamga. 

Dichaetomyia {Macroxanthomyia) fasdventris MaUoch. Sec Panaga. 

Dichaetomyia {Macroxanthomyia) imriiamlivenlris MaUoch. See Panaga. 

Dichaetomyia {Panaga) limbvpennie Curran. See Panaga. 

Dichaetomyia lineata Stein ^gyadrata Wiedemann. 

Dichaetomyia {Macroxanthomyia) macuMventris MaUoch. See Panaga. 

Dichaetomyia {MacroxarUhomyia) ohscuritarm MaUoch. See Panaga. 

Dichaetomyia paUem Curran. See Panaga. 
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Pakaga Curran 

Curran, 1928, Bull. Amer. Mus. Nat. Hist., LVII, p. 353, as a subgenus of 
Dichaetomyia Malloch. 

MacromrUhomyia Malloch, 1930, Ann. Mag. Nat. Hist., V, p. 43, as a subgenus 
of IHchastomyia Malloch. 

The type of Panaga is Umbipmnis Curran, of Macroxanthomyia, 
distanti Malloch. 

Panaga was separated from typical Dichaetomyia on account of the 
presence of setulae on the suprasquamal declivity and the presence of 
four postsutural dorsocentrals. Macroxathomyia was proposed for 
species having the infra-alar bullae haired, and the genotype lacks the 
setae on the suprasquamal declivity and has but three postsutural 
dorsocentrals. Both genotypes agree in having the infra-alar bullae 
haired, the other characters being variable, and I believe that the group 
is entitled to generic rank. 


Table of Species 

1. — ^Three postsutural dorsoventrals 3. 

Four postsutiiral dorsocentrals 2. 

2. — ^Wings unicolorous alhivitta Stein. 

Wings with the costal border broadly brown on the apical half. 

limbipennis Curran. 

3. — Sides of the scutellum bare below the marginal bristles 4. 

Sides of scutellum haired to the lower border or nearly so 7 

4. — Anterior tibiae with a posterior bristle near the middle 6. 

Anterior tibiae without median bristles 6. 

5. — Mesonotum with a broad, dark median vitta serena Stein. 

Mesonotum rusty reddish, almost unicolorous distanti Malloch. 

6. — ^Abdomen and scutellum wholly yellowish immMnMverUris Malloch. 

Abdomen black or brown, the base and broad segmental apices yellow; scutel- 
lum with the disc black or brown irnaculiventris Malloch. 

7. — ^Anterior tibiae with a posterior bristle near the middle 8. 

Anterior tibiae with only the apical bristles 10. 

8. — Several black setulae below the inner end of the squamae . . ohscuritarsis Malloch. 

No infrasquamal setulae 9. 

9. — ^Posterior femora with several long, posteroventral bristles on the basal h a l f. 

fasdventris Malloch. 

Posterior femora with at most one posteroventral bristle on the basal half. 

celosia Malloch. 

10. — Suprasquamal declivities with black setulae 11. 

Suprasquamal declivities bare 12. 

11. — Mesonotum with a conspicuous median white spot in front; large species. 

ovaia Stein. 

Mesonotum without white spot in front nMa Stein. 

12. — ^Tarsi wholly black or brown pollens Curran. 

Tarsi whoUy reddish grauerif new species. 
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Paaaga iJbivitta Stein 

Spilogaster cMvitta Stein, 1906, Berl. Ent. Zeitschr., LI, p. 41 (Togo). 
IHchaetomyia {MacroxarUhomyia) dlMvitta Malloch, 1930, Ann. Mag. Nat. 
Hist., V, p. 475. 

Malloch records the species from Sierra Leone, Kenya and 
Tanganyika. 

Very similar to limhipennis Curran but distinguished by having 
imicolorous wings. 


Panaga limbipezmis Curran 

Dichaetomyia (Panaga) limhipennis Curban, 1928, Bull. Amer. Mus. Nat. Hist , 
LVII, p. 363. 

The type, female, was from Panga, Congo. 

Panaga serena Stein 

Spilogaster serena Stein, 1906, Berl. Ent. Zeitschr., LI, p. 63. (Nyasaland). 
Spilogaster unilineata Stevin, 1906, Berl. Ent. ^itschr., LI, p. 63 (Pungo 
Andango). 

Dichaetomyia (Macroxanthomyia) unMrmta Malloch, 1930, Ann. Mag. Nat. 
Hist., V, p. 476. 

Malloch records the species from Natal, Nyasaland, Kenya and 
Uganda. 

In his catalogue of Muscidae Stem placed unilineata as a synonym of 
serena. 


Panaga distant! Malloch 

Dichaetomyia {Macroxanthomyia) distanti Malloch, 1930, Ann. Mag. Nat 
Hist., V, p. 475. 

Two females, East London, Cape Province, May 9, 1923, and Janu- 
ary 27, 1925; male and three females, Pretoria, Transvaal, February 22, 
27, 1915, April 29, 1915, and May 18, 1919 (H. K. Munro); three 
females, Pretoia, June 6, 1916, on window pane (collector ?) ; two males, 
Balia Balia, Southern Rhodesia, May, 1931; female, Salisbury, Southern 
Rhodesia, November, 1932 (A. Cuthbertson). 

Panaga ixnznaculiventris Malloch 

Dichaetomyia (Macroxanthomyia) mmacuUoentris Malloch, 1930, Ann. Mag. 
Nat. Hist., V, p. 477. 

Described from Lourenco Marquis and doubtfully from Nyasaland. 
Male, Gurungwe, Southern Rhodesia, July, 1933 (A. Cuthbertson); 
male, “Waboniland.” 
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Panaga maculiventris Malloch 

Dickaetomyia {Ma^^oxanthomyia) maculiventris Malloch, 1930, Ann. Mag. Nat. 
Hist., V, p. 478. 

Two females from Pretoria, Transvaal, July 22, 1913, and May 2, 
1914 (H. K. Munro). 

The color of the mesonotum and scutellum varies from ferruginous 
to reddish yellow. 


Panaga obscuritarsis Malloch 

Dickaetomyia {Macroxanthomyia) obscuritarsis Malloch, 1930, Ann. Mag. Nat, 
Hist., V, p. 476. 

The type, a female, came from Nigeria. A second damaged speci- 
men from Uganda was doubtfully referred to the species. 

Panaga fasciventris Malloch 

Dickaetomyia (Macroxantkomyia) fasciventris Malloch 1930, Ann. Mag. Nat. 
Hist., V, p. 476. 

This species was described from three specimens from southern 
Nigeria. 


Panaga celosia Malloch 

Dickaetomyia (Macroxantkomyia) cshsia Malloch, 1930, Ann. Mag. Nat, Hist., 
V, p. 477, 

Originally described from Southern Rhodesia, Nigeria and Uganda. 
I have before me a male and female from northwest Tanganyika and a 
female from Forest Moera, 1910 (Grauer). 

Malloch describes the species as having no bristles on the postero- 
ventral surface of the posterior femora, but in the key states that there 
is at most one ; all of my specimens possess one near the base and another 
before the middle. 


Panaga ovata Stein 

Mydaea ovata Stein, 1918, Ann. Mus. Nat. Hung., XVI, p. 192. 

Dickaetomyia (Macroxanihomyia) ovata Malloch, 1930, Ann. Mag. Nat. Hist., 
V, p. 478. 

Female, Lenga Town, Liberia, August 5, 1926 (J. Bequaert). 
Panaga rutila Stein 

Mydaearutila Stein, 1918, Ann. Mus. Nat. Hung., XVI, p. 192. 

Male, Ngoma, Congo, February 2, 1927; female, Bakratown, 
Liberia, October, 1926 (J. Bequaert). 
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Panaga graueri, new species 

Rusty reddish-yellow, with black markings; suprasquamal declivities bare; 
anterior tibiae without posterior bristle; sides of scutcllum haired. Length about 
8 mm. 

Female. — Head black, the facial ridges reddish; cinereous poUinose, the frontal 
vitta bare; eight pairs of f rentals, the anterior pair very strong, the others weak, the 
upper two pairs reclinate; outer verticals strong. Proboscis brown, the palpi red- 
dish brown. Antennae yellow, the third segment mostly brown; arista yellowish on 
the basal half, with long, black rays. 

Mesonotum rusty reddish, with four broad, darker vittae, the spaces between 
them thinly white poUinose from posterior view and the vittae themselves appearing 
whitish from anterior view. Hair black; dorsocentrals 2-3; prescuteUar acrosticals 
strong. ScuteUum with two pairs of strong bristles and four weak marginals, the sides 
haired. Stcmopleurals 1-2. A black spot on the front of the pteropleura. 

Legs entirely reddish yeUow; anterior tibiae without median bristle; posterior 
femora whoUy without bristles on the basal three-fourths of the posteroventral 
surface and with only two on the basal half of the anteroventral surface, the bristles 
on the apical half fine. 

Wings luteous; costal bristle short. Squamae luteous, darker apicaUy. Hal- 
teres reddish, the base of the knob darkened. 

Abdomen rusty reddish, the apices of the first to third segments narrowly browm. 
Fourth segment with a medianly interrupted row of discals. First stemite with short 
hair, the bristles fine. 

Type, — Female, northwest Tanganyika, 1910 (Grauer), in Vienna Natural 
History Museum. 


Paaaga pallens Curran 

Dichaetomyia pallms Cueran, 1928, BuU. Amer. Mus. Nat. Hist., LVII, p. 352. 
The type came from Stanleyrille, Congo; female, northwest 
Tanganyika, 1910, and male, Ukail^, December, 1910 (Grauer). 


Synonymy 

Panaga unilineata Stein «i?erena Stein. 

Aetbxopomyia Malloch 
Malloch, 1921, Ann. Mag. Nat. Hist., VII, p. 426. 

The only species included in this genus is gigas Stein. A second 
species is before me from Cameroon. 

Table op Species 

Geminate mesonotal vitta black; bristles on the stemites long and very robust. 

gigoa Stein. 

Geminate vittae reddish; bristles on stemites only moderately strong., .steinif n. sp. 
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Aethiopoxsoyia gigras Stein 

Spilogaster gigas Stein, 1906, Berl. Ent. Zeitschr., LI, p. 37 (Cameroon). 
Curran, 1928, Bull. Amer. Mus. Nat. Hist., LVII, p. 354 (Congo). 

Malloch, 1921, Ann. Mag. Nat. Hist., VII, p. 425. 

One male, East London, Cape Province, April 26, 1922 (H. K. 
Munro). 


Aethiopoxnyia steini, new species 

Stein, 1906, Berl. Ent. Zeitschr., LI, p. 39. (Note under Spilogaster (!) arguta 
Karsch.) 

Very similar to gigas Stein but differing in having the mesonotal vittae reddish 
and much finer bristles on the stemites. It differs from AUauadineUa arguta ICarsch 
in having the third and fourth abdominal segments wholly black in addition to generic 
characters. Length, 9.5 to 1 1.5 mm. 

Male. — Head black, the face and lovrer third of the front reddish in ground color; 
pollen silvery white. Eyes separated by about twice the width of the ocellar triangle; 
frontal vitta browmish, very narrow except below; six pairs of strong frontals, the 
upper pair reciinate, and a few' w'eak ones; ocellars short, but there is a pair of slightly 
reclinate, strong bristles situated behind the ocellar triangle; verticals w^eak. Cheeks 
very narrow’, with black bristly hair and some fine brow-nish-yellow hairs. Palpi 
reddish brown. Antennae yellow', the long, plumose arista mostly brown. Eyes with 
enlarged facets anteriorly. 

Thorax rusty reddish, darker above; mesonotum with an incomplete median 
vitta and the lateral margins whitish pollinose, posteriorly with reddish-brow'n pollen, 
the two broad, shining ferruginous vittae more or less divided by a slender yellowish 
pollinose line in front of the suture. Scutellum rusty reddish, pale brownish red pol- 
limose. Dorsocentrals 3-4; one posthumeral; twro intra-alars; prealar absent; 
three pairs of marginal scutellars and no discals, the hair on the sides of the scutellum 
extending to the lowrer margin and part of the ventral fringe tawmy; sternopleurals 
1-2; propleura, pteropleura and prostemum haired. Hair black, yellow on the pro- 
pleura, prostemum and part of the stemopleura. 

Legs reddish, posterior and middle tibiae more or less brown, the tarsi black. 
Middle femora with a row of anteroventral and posteroventral bristles on the basal 
half, the posterior pair with row's on their whole length. Anterior tibiae without 
posterior bristles, the middle ones with four or five short ones; posterior tibiae with 
tw’o anterodorsal and tw’o or three anteroventral bristles on the median half. 

Wings with luteous tinge; fourth vein moderately curved forw'ard apically; 
stem of second and third veins setulose above and below'. Squamae yellowish, the 
low’er lobe convex inw'ardly but not produced sufficiently to extend imder the scutel- 
lum. Halteres reddish yellow'. 

Basal two abdominal segments rusty reddish, the third and fourth black, the 
second to fourth each with a narrow' w'hite pollinose basal fascia; second segment 
with a narrow' apical fascia and a broader median vitta black, the first with the apex 
narrowly blackish; third segment sometimes with the base narrowly reddish; third 
and fourth segments appearing pale brownish pollinose in some lights. Third seg- 
ment w’ith a row' of eight or ten strong, erect marginals, the fourth with a row' of 
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marginals and discals. Venter mostly reddish, the sternites with long, fine bristles. 
Hair black except on the basal sternite. 

Female. — ^Frontal vitta reddish, brown above; no orbitals; mesonotum with 
very poorly defined dark vittae, almost unicolorous. 

Types. — Holotype, male, and three male paratypes, Eden, Cameroon (J. A. 
Reis). Allotype, female, Sierra Leone (C. J. Wainwright collection). 

Stein had this species from Cameroon and mentioned it in connection 
with Spilogaster arguta Karsch. 

Allauadinelia Giglio-Tos 

Giglio-Tos, 1895, Ann. Soc. Ent. France, LXIV, p. 363. 

Malloch, 1921, Ajin. Mag. Nat. Hist., VII, p. 426. 

Malloch, 1925, Ann. Mag. Nat. Hist., XVI, p. 364. 

A genus known only from Africa and to which seven species are 
assigned. The following table separates the forms known to me. 

Table of Species 

1. — Humeri yellow-haired laterally 2. 

Humeri black-haired on the sides arguta Elarsch. 

2. — ^The two shining vittae of the thorax black in front of the suture 3. 

The vittae wholly rusty reddish 4. 

3. — Length at least 11 mm evanescens Stein. 

Length loss than 8 mm, (Mauritius) hivittata Macquart. 

4. — Mesonotum, from anterior or dorsal view, \vith a black median vitta. 

centralis Malloch. 

Mesonotum without black vittae 5. 

5. — Posterior tibiae with postcrodorsal bristle near the middle . .fulvovittata Malloch. 

Posterior tibiae without postcrodorsal bristles lativerUris Stein. 

Allauadinella arguta Karsch 

Spiloga>8ter arguta Karsch, 1879, Zeitschr. Nat., LII, p. 381. 

Malloch, 1925, Ann. Mag. Nat. Hist., XVI, p. 365. 

Six females from Forest Beni and Forest Moera, 1910 (Grauer). 
The species may be recognized by the presence of coarse black hairs 
on the humeri below the humeral bristles. In the other species examined 
the hair is all yellow below the biistles. The black mesonotal vittae 
may be entirely absent and the black area on the fourth abdominal 
segment is variable in size. 

Allauadinella ? bivittata Macquart 

Arida hivittata Macquart, 1843, ‘Dipt. Exot.,' II, part 3, p. 162 (f.). 

?Malloch, 1925, Ann. Mag. Nat. Hist., XVI, p, 365. 

Described from Mauritius and recorded from continental Africa. 
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A. evanescens Stein is apparently a distinct species, being larger, 
and I believe that ]\Ialloch’s specimen recorded from southern Nigeria 
belongs to evanescens. The length of bivittata is given as 3K lines, or 
less than 8 mm. 

Allauadinella evanescens Ste'n 

Spilogaster evanescens Stein, 1906, Berl. Ent. Zeitschr., LI, p. 39. 

lAUauadineUa bivittata Malloch, 1925, Ann. Mag. Nat. Hist., XVI, p. 365. 

Two females from Liberia: Bakratown, September 30, 1926, and 
Banga, October, 1926 (J. Bequaert). 

One specimen has a small, oval, black spot on the bases of the 
second and third abdominal segments while the other has these segments 
wholly rusty reddish. 

Allauadinella ? fiaviceps Karsch 

Spilogaster jiaviceps Kaksch, 1887, Berl. Ent. Zeitschr., XXXI, p. 379. 

I do not know this species, which is the type of the genus. 

Allauadinella fulvovittata Malloch 

Malloch, 1921, Ann. Mag. Nat. Hist., VII, p. 427. 

Malloch, 1925, Ann. Mag. Nat, Hist . XVI, p. 365. 

Female, Paiata, Liberia, October, 1926 (J. Bequaert). 

There is nothing in the description of this species by which it may be 
distinguished from lativentris Stein except the smaller size, and this may 
not be a reliable criterion. If I have correctly identified the species 
it may be distinguished by the presence of a posterodorsal bristle on the 
posterior tibiae, 

Allauadinella lativentris Stein 

Spilogaster lativentris Stein, 1906, Berl. Ent. Zeitschr., LI, p. 40. 

Female, Banga, Liberia, October, 1926 (J. Bequaert) ; three females 
from Forest Beni and Forest Moera, 1910 (Grauer). 

The length varies from 10 to 12 mm. and the apex of the abdomen 
may or may not be brownish. 

Allauadinella centralis Malloch 

Malloch, 1925, Ann. Mag. Nat, Hist., XVI, p. 365 (Uganda). 

Allauadinella congensis Cuhran, 1928, Bull. Amer. Mus. Nat. Hist., LVII, p. 353 
(Congo). 

Male, Durban, Natal, (collector ?); male, Ngomo, Congo, February 
2, 1927 (J. Bequaert); female, ^^Waboniland. ' 

This species differs from the other males tliat I have seen in having 
the fifth stemite entire and bearing a pair of very small apical tuberdes 
in the middle. 
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Gbauebia, new genus 

Arista plumose; front with one pair of proclinate orbitals and a pair of cruciate 
interf rentals. Acrosticals and dorsoccntrals 2-3; stemopleurals 1-2; three pairs of 
marginal scutellars and a pair of discals, the scutellum haired to the lower edge; 
propleura bare in the middle; pteropleura with hair; posterior spiracle large, elongate. 
Front tibiae with three apical bristles, two of them situated on the upper surface. 
First and third veins setulose above, the third with basal setulae on the under surface; 
third vein curving back at the apex, the fourth not curving forw^ard. Squamae small, 
not expanding inwardly toward the scutellum. Abdomen short oval, almost as wide 
as long. 

Genotype: — G. ethelia^ new species. 

The male is unknown but the genus is evidently related to Neaveia 
Malloch. It may be at once distinguished by the bristled first and third 
veins. 


Graueria ethelia, new species 

Rusty reddish-yellow, the front and mesonotum blackish in groimd color; front 
tibiae with only apical bristles; scutellum haired to the lower edge. Length, about 
7 mm. 

Fem.\.lb. — Front black, brownish on about the anterior half, the paraf rentals 
w’ith whitish pollen ; one pair of orbital bristles ; seven pairs of frontals, the upper pair 
strong and reclinate; ocellars long; postocellars very short; verticals and outer 
verticals long. Occiput blackish, cinereous pollinosc; hair black, reddish below\ 
Checks browm, about onc-fifth as wide as the eye-height, the hair sparse and black. 
Middle of face reddish in ground color, the pollen cinereous. Proboscis reddish brown ; 
palpi reddish yellow. Antennae reddish, the third segment more yellowish; arista 
browm. 

Thorax rusty reddish-yellow, with browmish-yellow’ pollen; mesonotum blackish 
in ground color except laterally; from posterior view with three broad cinereous- 
yellow^ vittae extending from the front margin to w’ell behind the middle, these vittae 
appearing browm from anterior view’. Acrosticals 2-3; dorsoccntrals 2-3; three 
pairs of marginal scutellars and a w’cak pair of discals, the scutellum haired to the 
low’er edge; stemopleurals 1-2. 

Legs r(‘ddish yellow’, with black Iiair, the tarsi browm from the apex of the first 
segment; anterior tibiae with only the apical bristles. 

Wings cinereous hyaline; first vein bristled beyond the humeral cross-vein, the 
third with bristles to well biyoiid the anterior cn)ss-vein on the upper side and with 
several basal bristles below; fourth vein not or scarcely curved forward apically. 
Squamae small, reddish yellow; halteres yellow’. 

Abdomen rusty reddish-yellow, with black hair, the extreme apices of the second 
and third segments brow’n; no strong bristles, but there are w’eak marginals on the 
second and third segments and a row of very w’oak discals on the sides of the fourth 
segment beyond the middle. 

Holotypb. — Female, northw’est Tanganyika, 1910 (Grauer), in Vienna Natural 
History Museum. 
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BAIRDOPPILATA, A NEW GENUS OF OSTRACODA, WITH 
TWO NEW SPECIES 

By II. N. Coryell/ C. H. Sample/ and P. H. Jennings^ 
INTRODUCTION 

The genus Bairdia McCoy, 1844, from the Carboniferous of Ireland, 
has been one of the most commonly used genera, whether in discussions, 
citations, faunal lists, or as the recipient of a varied assortment of 
species. Up to the present time more than 380 specimens have been 
described as different species of Bairdia, and many of them are by most 
students of these forms still considered as properly classified. Scarcely 
a large fauna of Ostracoda has been described from the late Paleozoic, 
Mesozoic, Tertiary, or later deposits without finding a few species of 
Bairdia in the assemblage. It should be unusual to expect an arthropod 
to maintain a constancy of developmental trends through so long a 
period of time, without some fundamental additions to its methods of 
living, or structural changes supported by biological habits. Whenever 
the anatomy of the soft tissues among the recent Crustacea shows 
variations, these differences reflect their presence in the structures of the 
hard parts, and it seems possible that the reverse method of interpreta- 
tion would be possible among the fossil forms where only the skeletons 
are left. 

Those fcaturc^s of the skeleton that should most readily show evi- 
dence of other anatomic change in the individual of the arthropod group 
should be on the inner surface of the exoskeleton, and would very prob- 
ably be connected with those tissues that employ the hard parts in 
performing thc'ir own services to the individual. Among those charac- 
ters are the muscle scars, vascular furrows, and articulation surfaces. 

The dentition or area of articulation of the Ostracoda has been 
considered of primaiy importance. Several genera have been distin- 
guished from one another on this basis. It is thought that a difference 
in arrangement of the articulating grooves, sockets, bars, protuberances, 
or area of dorsal contact, whether complex or simple, ranks quite high 
in reflecting other changes among the body tissues. Among specimens 
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which have been buried in the rocks for a long time, these featiures are 
given this broad style of interpretation. 

There is some difficulty in preparing the older specimens for a study 
of the contact relationships, and not every one possesses the possible 
proper conditions. Because of the extra labor, and the destruction of 
many otherwise splendidly preserved specimens m making them ready 
for observations of the contact, the study of the interior of the ostracods 
has been done mostly by those paleontologists working with single 
valves, and especially with those specimens from the late Mesozoic or 
younger strata. 

In addition to the genera already described and separated from one 
another on articulating structure, we -wish to call attention to another 
one that has many external characters in common with the genus 
Bairdia^ and yet is different from it in the hingement featm’es. It is 
even possible that many of the species that belong to the new group 
have been referred to Bairdia, 

DESCRIPTION OF THE GENUS AND SPECIES 
Bairdddab Sars, 1887 
Bairdoppilata, new genus 
Genotite, — Bairdoppilata martsmi, new species 

Carapace small, smooth, or ifinely punctate; bairdiaoid in lateral 
view; left valve is larger and overlaps the right on all margins, but more 
on the dorsal and mid-ventral than elsewhere. The ventral margin of 
each valve may or may not be frilled. The hingement of the left valve 
consists of a groove and an adjacent ridge on the dorsal side, along the 
straight contact, posterior to the highest angulation of the dorsal margin; 
along the dorsal mai’gin to the anterior angulation, and along the pos- 
terior dorsal slope to the posterior acute angulation, the groove structure 
disappears before the middle of each slope is reached; just dorsal of 
the angulations on each end of the valve, and within the overlap margin, 
are a short series of transverse teeth and sockets, supported upon the 
internal marginal platform. The hingement of the right valve consists 
of a bar-Kke ridge with a gi‘oove along its dorsal side, which fits into the 
articulating structure of the left vah^e, and also a series of teeth set upon 
the margin of the valve just above the terminal angulations to mesh 
with those of the left valve. 

Range. — Cretaceous and Tertiary. 

This genus is easily distinguished from Bairdia by the articulating 
pattern that includes the transverse teeth. 
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Bairdoppilata xnartsmi, new species 
Carapace is short, the height greater than twice the length; dorsal 
mai-gin is highly arched and angulated at the location of greatest height. 
The sinface is smooth, strongly convex; greatest height shghtly anterior 
of the middle; greatest thickness nearly central. The hinge contact is 
straight, consisting of a groove and bar type, characteristic of the genus; 
this straight contact surface slopes from the highest portion of the dorsal 
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Fig. 1. Bairdoppilata martyni, n. sp. Cotype. Interior of left valve. X25. 
Amer. Mus. Cat. No. 2-^251. 

Fig. 2. Bairdoppilata 7nartynij n. sp. Cotype. Interior of right valve. X20. 
Anier. Mub. Cat. No. 24252. 

Fig. 3. Bairdoppilata uiticula, n. sp. Cotype. Right valve. X20. Amer. 
Mus. Cat. No. 24253. 

Fig. 4. Bairdoppilata uiticula, n. sp. Cotype. Interior of right valve. X20. 
Amer. Mus. Cat. No. 24254. 

margin, downward to the median angulation in the posterior slope. The 
internal marginal platform rises gradually from the middle of the lower 
half of the dorsal posterior slope to its widest portion around the posterior 
acute angulation, and extends inward as a shelf. This shelf becomes 
very narrow in the region of the greatest ventral overlap of the left 
valve over the right, and it appears as if the polished surface of the 
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internal platform becomes completely adnate to the interior of the valve 
here. Farther towards the front of the valve the inner margin of the 
platform rises from the inner surface of the valve and becomes a naiTow 
shelf or septum, while most of the width of the internal platform remains 
in contact with the inner surface. The areas of dentition in the left 
valve lie just above the termini angulations of the valve, and extend 
diagonally across the width of the internal platform surface, with the 
outer end nearest the angulation of the shell, and continue upward and 
inward near to the inner border of the platform (line of concrescence), 
forming a broad arc, convex inw^ard, and bearing six or seven transverse 
teeth and sockets. Near the outer margin of the inner platform is a 
sinuous groove that receives the ventral edge of the right valve, the sinu- 
osity cur\ing inward as it passes around the extended overlap of the left 
valve, and conforms to the depression in the right valve in which the 
lip-like overlap of the left fits. The hingement of the right valve con- 
sists of bar and groove to mesh with those in the left valve on the pos- 
terior slope from the highest portion of the dorsal margin to the angula- 
tion. The remaining part of the margin of the right valve, on the ends, is 
narrowed to fit with the border of the left; just above the terminal 
angulations, teeth and sockets are present on the edge, to mesh with 
those in the left. The construction of the inner platform in the right 
valve is quite like that in the left. 

Length. — 1.03 mm. Height. — 0.68 mm. 

Occurrence. — Lower Miocene: Marl just below Chione Limestone in Lower 
Chickasawhay formation, Wayne County, Mississippi. Collected by Mr. C. H. 
Sample and named for P. F. Martyn, Geologist of the Houston Oil Company, Houston, 
Texas. 

Types. — American Museum of Natural Histor}", New York, N. Y. Catalogue 
numbers 24251, 24252. 

Bairdoppilata viticula, new species 
Carapace short, bairdiaoid in lateral view; the dorsal margin higlily 
arched and angulated at the crest; the dorsal contact is angulated at the 
crest and again near the mid-posterior slope. The posterior acuteness 
lies below the line of mid-height; and the anterior angulation projects 
forward at the line of mid-height. The dorsal articulating ridge and 
groove hingement contact is shorter than in B, martyni and dips pos- 
teriorly less steeply. The construction of the internal marginal platform 
is less adnate along the edges and ventral margin than in B. martyni. 
The surface is strongly convex, with the greatest thickness of the speci- 
men near the center, and is finely punctate, with the pimcta scarcely 
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showing on the crest of the convexity, conspicuous and very closely 
spaced on the anterior half of the valve, and somewhat more widely 
spaced on the posterior slope; the closely spaced arrangement is also 
more common near the ventral margin. 

Very near to, and paralleHng the edge of the valve is located a deli- 
cate, narrow, radially grooved, broadly scalloped frill. It is attached 
to the exposed margin of the closed valves along the ventral anterior 
and posterior borders, and extends upward along the terminal margins 
to the acuminations. It is more conspicuous on the right valve. 

Length.— 1.13 mm. Height.— 0.75 mm. 

OcciJREBNCB. — ^Tipper Cretaceous: Exogyra cmceUata zoue of the Mount Laurel 
Sand. Collected by Mr. Philip H. Jennings on Crosswicks Creek, .6 mile north of 
New Egypt, New Jersey, on Mr. Nutt’s farm. 

Types. — American Museum of Natural History, New York, N. Y. Catalogue 
numbers 24253, 24254. 
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A PHOTOGRAPH AND DESCRIPTION OF 
MASTURUS LANCEOLATUS TAKEN AT TAHITI, MAY, 1930 

THE SIXTEENTH ADULT SPECIMEN ON RECORD 
By E. W. Gudger 

Through the kindness of Mr. Charles Nordhoflf of Papeete, Tahiti, 
the American Museum is in possession of a photograph of this rare sun- 
fish, the best of three on record, and of the data concerning the fish and 
its capture. This photograph is such a treasure that it should be pub- 
lished without further delay. But since the pointed-tailed sunfish is so 
little known (this one being the sixteenth recorded specimen), a brief 
account of its history and distribution will be added. 

The data communicated by Mr. Nordhoff were collected by Mr. 
Georges W. H. Spitz, and the photograph was taken by Mr. William 
Crake, both of Papeete. The ichthyologists of the world are indebted to 
these three gentlemen for their eflPorts to get the data as to the occur- 
rence of this very rare fish, and its photograph, and to pass them on to 
be preserved on the published page. 

Capture op Masturus at Tahiti 

The history of this interesting specimen is as follows. The fiish 
was caught in Matavai Bay, Haapape, Tahiti, on May 21, 1930. In 
front of Mahina Plantation, owned by Mr. Charles C. Curtis, a member 
of the American Museum, is a net fishery in charge of Temeehu, an 
expert native fisherman. On the day noted, the fish had e\i.dently come 
in with the easterly trade vdiid thi'ough a break in the reef, and had been 
left by the receding tide in a shallow wash on the sandy beach, in water 
of too little depth for it to swim. Hero it was caught by Temeehu. 
When the attention of Mr. Spitz was called to this fish, he recognized it 
as a rarity, purchased it, had it photogi*aphed, and presented it to the 
Soci^td des Etudes Oceaniennes, in whose museum at Taliiti its skm now 
is. It was identified by Mr. Nordhoff with the aid of H. W. Fowler’s 
‘Fishes of Oceania.’ 

The measurements of this half-grown specimen are as follows: 
length, 37.5 in., of which the projecting stumpy tail was 7 in.; depth 
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21 in., with dorsal and anal fins each measuring about 12 in., giving a 
total depth of about 40 to 45 in. ; thickness about 6 in. The weight was 
30 kilos or about 66 lbs. When caught, two sucking fishes (each about 



Fig. 1. The pomted-tailed ocean sunfish, Masturus kmceolaius^ taken at Papeete, 
Tahiti, May 21, 1930. 

Photograph t)> courtesy of Mr. Charles Nordhoff. 


a foot long) were attached on opposite sides of the head, just below each 
eye. They held on, as they frequently do, until the fish was brought 
ashore. 

Figure 1, made from Mr. Crake’s photograph, is by long odds the 
best representation of this fish ever made. This statement comes after 
an examination of all published figures. Note the general shape of the 
body, the relative positions of mouth, eye, small gill aperture, and pectoral 
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fin, and the wrinklings over the abdominal region. The greatest interest, 
however, is in the tad, and particularly in the caudal stump. This, 
which looks to be in line with the vertebral column, is above the median 
line of the caudal region. It appears as if there were a median rod with 
the tissues sinking away above and below and being molded into the 
dorsal and ventral ridges. The point looks as though it had been muti- 
lated. No other figure, save only that made from the Prince of Monaco’s 
photograph, shows such a markedly elongate stump of the caudal fin. 

Particular attention must also be called to the spots on the caudal 
fin and stump. They are to be seen on the base of the dorsal fin and more 
plainly on that of the anal. Rome are also scattered over the body. 
One wonders if there should not be more. Probably this photograph was 
not made until some hours after the capture of the fish and until the 
heat and light of a tropical sun had caused much fading of the colors. 

Mr. Nordhoff writes that the pointed-tailed sunfish is so rare at 
Tahiti that he was able to find only one old native who claimed to know 
it and who called it ^^Metua Aahi” or “Parent of the Albacore.” The 
scientific name is interesting — Masturus=^maest, Anglo-Saxon mast or 
spar +wra or ouraj tail; and lanceolatus — ei, little lance. The names 
are redundant, empliasizing the fact that the hard stump of a tail 
projects beyond the general contom’ of the hinder tail region. 


Discovery of Masturus at Mauritius 

The pointed-tailed sunfish was discovered at the island of Mauritius 
and described from two specimens. The first was harpooned in the bay 
of Grande-Rivilre, where it was stranded in water about 3 ft. deep, on 
May 24, 1835 or 1836 (both dates are given). It was a half-gro\\m fish 
about 52.5 in. long over all and about 25.5 in. deep. It weighed 117.7 
lbs. The second, a full-giuwn fish, was taken in the roadstead of Port 
Louis, where it had come aground, on February 7, 1839. This large 
fish was about 90 in. in total length, and about 43.5 in, in depth. It 
weighed 742.5 lbs. 

Li^nard read his paper describing these fishes before the Soci4t^ 
d’Histoire Naturelle de I’lle Maurice on March 7, 1839. A preliminary 
abstract, 'Description d’une nouvelle esp4ce du genre Mole (Ortha- 
gortscus, Schn.) d4couverte k File Maurice,’ was published in Re\uie 
Zoologique, Paris, 1840 (pp. 291-292). The full paper bearing the same 
title with the addition “et nomm4e Orthagoriscus lanceoMus” appeared 
with a drawing the following year* in Magasin de Zoologie, Paris, 1841, 
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series 2, volume 3, 8 pages, plate. Li^iard’s figure, the first published, 
is here shovTi (Fig. 2) for contrast with the latest published (Fig. 1). 

Incidentally it may be remarked that Li^nard’s smaller specimen had 
fourteen sucking fish attached to it but only one could be captured. An 
hour after the bringing ashore of the second fish, two living sucking fishes 



Pig, 2. The first figure of Masturua lanceolaiw (from Mauritius). 

After Xiidoard, 1841, 

(size not stated) came out of its gill openings. These two phenomena are 
not imusual. Large echeneids are commonly found sticking to the sun- 
fishes skin (as foimd on the Tahitian fish) and small ones are almost 
always found in the giU cavities. 

Relationships of Masturus 

It is in order briefly to note the place of this interesting fish in the 
system. Details will be left for another article. 
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The ocean simfishes, comprising the family Molidae, belong to three 
genera. The oldest genus is Mola or Orthagonscus, the short or round- 
bodied and round-tailed, or miUstone-shaped form (L. mola = a millstone) . 
This, the commonest form, especially in western European waters, was 
first figured and described separately in 1564 by two of the fathers of 
ichthyology, Rondelet and Salviani. Mola, as a generic name, was 
established by Cuvier in 1798, and Orthagoriscus by Swainson in 1839. 

The second genus, Bamania, the oblong or truncate-tailed sunfish, 
was established by Nardo in 1839. It was named after another Italian 
naturalist, Ranzani, who published in 1839 a memoir on the Molidae. 
It is interesting to note that the species in Hawaiian waters is R. makua, 
and that the specific name means king of the mackerels. This recalls 
the native Tahitian name, metiia aahi, parent of the albacore. 

The discovery of the third genus, Masturus, by Li^nard at Mauritius, 
has been noted. He called his fish Orthagoriscus lanceoUtius in 1840. 
Klunzinger collected a specimen at Kosseir on the Red Sea about 1865 
but did not know what a treasure he had when he described his fishes in 
1871. Sleeker in 1873 figured and described a specimen from Amboina 
as Orthagoriscus oxyuropterus. The genus, Masturus, was established 
by GUI, in 1885. There is but the one species, lanceoMus. 

The Molidae, together with the famUies Diodontidae, Tetraodon- 
tidae, and others, belong to the suborder Gymnodontes (naked-toothed 
fishes), and to the order Plectognathi (fused-jawed fishes) of the great 
group, Teleostei or bony fishes. 

History and Distribution of Masturus 

In view of the captiure of Masturus lanceolatus at Tahiti (the six- 
teenth recorded specimen), a brief statement of the very wide distribu- 
tion of this ichtliyological rarity wUl be of interest. Bibliographic and 
other details will be omitted. 

Little is known about Masturus. Thus Hubbs in 1931 was able to 
enumerate but 7 recorded adult specimens (counting LiSnard’s 2) ; and 
Smedley in 1932 listed 7 including 2 not known to Hubbs, but omitting 
2 others in Hubbs’ list. The total known to the two men was then but 
11. However, in this paper I am able to record 16 adult specimens 
including that under consideration. From this it can be seen how ex- 
tremely rare is this large marine fish. The list follows in chronological 
order. 
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I No. I Date 


Reporter 


Locality 


2 1840, The type figured and it and the paratype described by Lidnard from 
' 1841. Mauntius. 

1 1871 . 1 Listed by Klunzinger from the Red Sea and deposited in the Berlin 
' Museum. Identified by Collett in 1896 and by Steenstrup and 

Liitken in 1898. 

Figured and described by Bieeker from Amboina. 

Figured and described by Albert 1. of Monaco in 1889, and by Collett 
in 1896, from the Atlantic Ocean 350 miles west of the Azores. 
Figured by Townsend from east coast of Florida. 

Figured and described from Hawaii by Jordan and Jordan and by 
Fowler in 1928. 

5 1 1927. ' Described and one figui'ed by Barnard from Table Bay, South Africa. 

I 1 1 1931. Described by Hubbs and Giovanolli from east coast of Florida. 

1 1931. Noted by Hubbs in a Japanese museum. 

1 1932. Figured and described by Smedley from near Singapore. 

1 1935. 1 Figured and described by Gudger from Tahiti. 

I I 


I ' I 

1 1 1873. 1 

I 1 1 1889. 

I 

I 1 1 1918. 


16 1840-1935. Total recorded adult pointed-tailed ocean sunfishes. 


In addition to the 16 adults listed in the table, I have been able to 
locate 16 young from about 20 to 60 mm. in the North Atlantic Ocean. 
In addition to these, the late Johannes Schmidt identified considerable 
numbers of larval and postlarval young from the North Atlantic, 
particularly from the Sargasso Sea. There can be no doubt that Masturus 
breeds in the North Atlantic. The adults from the three warm oceans 
and theii’ dependencies are listed in the accompanying table. 
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Distribution of Masiurus lanceolatus by Oceans 



Indian Ocean 


2 from Mauritius; + 1 from Red Sea 


Pacific Ocean 

5 

1, Singapore; +1, Amboina; +1, Japan; +1, Tahiti; 

+ 1, Honolulu; (+2 young) 


Atlantic Ocean 

8 

5, Tabic Bay; +2, Florida; + 1, Azores; + (14 young) 

16 

1 

adults +16 young +an indefinite number of post- 
larval forms referred to but not definitely enu- 
merated by Johannes Schmidt 


In another paper, I purpose to trace the history of Masiurus 
lanceolatus in the Indian, Pacific, and the Atlantic Oceans, to give 
distributional maps and to reproduce all the obtainable figures of this 
fish, perhaps the rarest of the larger forms. 
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SOME SPONGES OF LOWER CALIFORNIA (AIEXICO) 

By M. W. de Laubenfels 

The sponges of the west coast of Mexico have been very little 
studied. Wilson (1904, Memoirs of the Museum of Conipai'ative Zoology 
of Harvard, XXX, No. 1) described collections made by the Steamer 
'Albatross^ in that general region, but chiefly rather far from land and 
in very deep water. For comparison with species of nearby coasts, 
only shallow water species have zoogcographical interest, because the 
sponges of deep w^ater are highly modified for theii* environment and 
appear to enjoy very wdde distribution. From the comparative lack of 
barriers on the sea floor and the uniformity of conditions there, this 
wide distribution is to be expected. In contrast, great ecological differ- 
ences appear as one proceeds along a coast. To w^hat extent do sponges 
spread along the littoral zone? 

For approximately eight years I have been making a careful study 
of the sponges of California, particularly in connection with my treatise 
thereon published in the Proceedings of the U. S. National Museum 
(1932, No. 2927). It has since seemed desirable to acquhe information 
as to the extent to which the ranges of the California species extend 
southward, but several personal trips into Mexican territory failed to 
yield suitable grounds for collecting sponges. After inquiiy it appeared 
that The American Museum of Natural History in New^ York had in 
its possession a very interesting collection from Lower California, that is 
to say, Mexico, obtained by the Steamer ‘Albatross’ in 1911. Through 
the courtesy of Dr. Roy W. Miner and other officials of the American 
Museum, I have been pennitted to study this collection, and I wish to 
express to them my appreciation for courtesies and assistance rendered 
in this regal'd. 

Little comparison can be made with the Porifera of the west coast 
of South America, because the sponges of that region are probably the 
least studied of any in the world. The present collection consists chiefly 
of sponges manifesting one or the other of two types of relationships; 
either to those from the north of them in California, or to sponges of the 
Indo- Australian region. A few are quite novel, perhaps confined to the 
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immediate locality. Further remarks on this subject will be made in 
connection with the descriptions which follow. 

The type specimens of all the new forms described below are 
deposited in The American ]\Iuseuni of Natural History, New York City. 

New Forms Described 

One new genus, Hypsispongiaj is established, and eight new species 
and one new variety are described, as follows : 

Lissodendonjx laxa, new species 

Ashesiopluma hiserialisj variety califonimna, new variety 
Oxymycale pamdoxa, new species 
Hypsispo7igia popajia, new genus, new species 
Axinella mexicana, new species 
Dragmacidon ophisclera, new species 
Aaptos vannameij new species 
Laxosuheritea mexicensisj new species 
Choanites mineri^ new species. 

Leucetta losangelensis (de Laubenfels) 

Leuconia losangelensis de Laubenfels, 1930, Stanford Univ. Bull., (5) V, 
No. 98, p. 25. 

Leucetta hsangelensis de Laubenfels, 1932, Proc. U. S. Nat. Mas., No. 2927, 
LXXXI, Art. 4, p. 13. 

In this, as in other specimens of the collection, the label merely 
indicates Lower California, in tliis case adding, *'on oyster shells,” no 
more precise locality being given. The Lower California specimen under 
discussion is very like the numerous specimens from upper California, 
except for a somewhat greater abundance of oscules and the correspond- 
ing cloacal cavities leading to the oscules. 

HaJiclona eebasis de Laubenfels 

Haliclona eebasis de Laubenfels, 1930, Stanford Univ. Bull., (5) V, No. 98, 

p. 28. 

This species was described from upper California. The specimen 
from Mexican waters is somewhat macerated, but in so far as it can be 
studied, it shows no significant point of difference from previously 
described sponges of this species. 

Xestospongia vanilla (de Laubenfels) 

Haliclona vanilla de Laubenfels, 1930, Stanford Univ. Bull., (5) V, No. 98, 

p. 28. 

Xesiospongia vanilla de Laubenfels, 1932, Proc. U. S. Nat. Mus., No. 2927, 
LXXXI, Art 4, p. 116. 
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The specimen thus identified shows considerably more vertical 
growth than is common in specimens from upper California and some- 
what greater abundance of larger oscules with more conspicuously de- 
veloped rims about them. This is probably a reaction to current or the 
lack thereof, and is scarcely to be regarded as significant. This interest- 
ing species extends as far north as Puget Sound, according to my personal 
observation. It is to be regarded as a type of sponge very character- 
istic of the west coast of North America and is apparently little if at all 
represented by any very close relatives in other parts of the world. 


Lisflodendoryx laxa, new species 
Figure 3 

The holotypc of this species is a small amorphous sponge about 2 by 2.5 by 2.5 
cm.; another rather similar specimen occui*s in the collection, presumably from a 
similar locality. The color as preserved in alcohol is a grayish drab; the consistency 
its veiy soft and compressible. The surface is somewhat uneven, but not especially 
rough or hispid. There is a very evident dermal membrane, though not readily 
detacliable, because of its excessive thinness. In it the spicules vaiy from an erect 
position to one of being strewn in confusion. Pores and oscules cannot be made out 
with cei-tainty. The endosomal structure is to be described as felted, but \^dth 
strands, mostly parallel to each other, running perpendicularly to the surface. These 
arc vaguely plumose and apparently contain some spongin. A diameter of approxi- 
mately 100 M might be assigned to them, although their outlines are so indefinite that 
this is only approximate. The special dermal spicules are tornotes which may be 
described as strongyles with unequal ends. Some of them have slight swellings at 
each end so that they approach the tylote condition. A characteristic size may be 
given as 9 M by 600 /z. The endosomal spicules are tylostyles 17 ju by 700 /z. A very 
few of them have a few low spines on the heads. Apparently the microscleres 
consist exclusively of exceedingly abundant chelas, probably to be regarded as 
arcuate, although they approach closely the type known as palmate. Their length is 
about 50 IX. 

This species is romai'kable for the tylostylote nature of the principal 
spicules and the lack of sigmas. Probably its closest relative is Lisso- 
deyidonjx halanophilus Annandale (1914, p. 155) from India. This has 
smaller spicules all ai'ound and does have sigmas. Another sponge 
worthy of comparison here is Lissodendoryx simplex Topsent (1904, p. 
173) a sponge from the Azores. It is very similar except that the princi- 
pal spicules are simple styles instead of being tylostyles, and the chelas 
have a slightly different shape. 

Type in The American Museum of Natural History, Cat. No. 243 
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Acamus erithacus de Laubeufels 

Acarniis crithacus de Ladbenfels, 1927, Ann. Mag. Nat. Hist., (9) XIX, p. 258. 

T his interesting sponge is moderately common in upper California, 
so that it is not astonisMng to find it occurring dowm into Mexican 
■waters. The specimen under consideration is quite typical, having not only 
the so-called “palm-tree” spicules, but the “rose-stem” vai-iety as well. 



Figs. 1 to 5. Microscleres, from camera lucida drawings, X 666. 

1. Four eentrotylote microstroiisyles of Choanites mineri. 2. Laiger and smallei anisochelae and 
microxca. of Oxurnycale paradoxa 3. Thieo of isoohelas of Z/JSS(ide«Jor?/j: Zara. 4 Anisochela, 
siRznas and vor^' laige aianeistra of Ilypsisporujin popana. 5. Two siginab and aiu&o(‘hcla of At>b€t,to- 
pluma variety califormana. 


Asbestopluma biserialis variety californiana, new variety 

Figure 5 

This species was first described by Ridley and Dendy (1886, Ann. 
Mag. Nat. Hist., (5) XVIII) as Esperella biserialis, from the south 
Pacific Ocean. 

The specimen now under discussion has the “test tube cleaner” shape so distinc- 
tive of Ridley and Dendy 's specimens. It is up to 14 mm. in diameter and at least 
20 cm. long. It may have been longer before being broken by the collecting dredge. 
Its principal spicules are about 18 /x by 1150 n; its sigmas 22/t in chord length; 
and its anisochelas only 6 p. long. This latter is the most conspicuous point of differ- 
ence between the variety and the original species, which has anisochelas of twice or 
more the length of those in the Mexican form. 

T:^T>e in The American Museum of Natural History, Cat. No. 250. 
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Oxymycale paradoxa, new species 
Figm*e 2 

This specimen is a more or less amorphous mass, about 3 by 3 by 6 cm., and, 
judging from the specimen, it is not certain that it was attached at the time of 
collection; it may have been a so-called “ roller'* or loose sponge. The color, as 
preserved in alcohol, is pale drab, and the consistency is very spongy. The surface is 
rather uneven but not pronouncedly hispid. It is abundantly provided with openings 
about 1.2 mm. in diameter, or somewhat less. Which openings are inhalant and which 
exhalant is not readily made out. The interior is somewhat breadlike, very cavernous, 
the caverns being in the neighborhood of 1 mm. in diameter. The principal spicules 
are oxeas approximately 16 At by 900 At. Very many are broken, and these doubtless 
include the largest ones; the maximum length therefore may have been considerably 
more than 1 mm. Among them are very few styles, somewhat smaller, about 10 fi by 
420 iJL. The microscleres are extraordinarily abundant in number and variety. 
There are oxeoto rhaphids about 4 a* by 110 At- There are a few sigmas about 30 a* 
in length of chord. There are some small palmate anisochelas 35 ii long, and very 
conspicuous large palmate anisochelas, some about 54 jj, long, others as much as 120 fi 
long, the larger ones usually being aggregated into so-called rosettes. 

The combination of monaxon principal spicules as in Mycah with 
diactines as in Oxymycale is a puzzling and perplexing situation. It is 
conceivable that one might establish a new genus for this form, but it 
hardly seems warranted. The oxeas are so clearly the predominant form, 
and it is so possible that the styles are malformed young spicules, that it is 
far from certain that this indicates any relationship of more than the 
most casual nature between Oxymycale and Mycale. The former genus is 
clearly indicated, although this is obviously a new species, with no very 
close relatives. The other form at present in Oxymycale was originally 
described as Esperia intermedia by Schmidt (1874, Zweite deutsche 
Nordpolarfahrt, p. 433). It has only oxeas as principal spicules, has 
only anisochelas for microscleres, and is an arctic species. 

Type in The American Museum of Natural History, Cat. No. 251. 

Hypsispongia., new genus 

Tliis genus is established here for a species of the family Ophlita- 
spongiidae, having monaxon principal spicules and microscleres compris- 
ing palmate anisochelas together with diancistras. It happens that the 
one specimen so far described also possesses sigmas. The genotype will 
of course be this new species Hypsispongia popana, 

Hypsispoxxgia popanta, new species 
Figure 4 

The holotype is an amorphous mass about 3 by 8 by 11 cm. It is pale drab in 
color and very spongy in consistency. Its surface is comparatively smooth and even. 
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but there are meandering deprcsbiona to be made out. There is a very easily detach 
able special deimal structure over large subdermal cavities. This ectosome contains 
tangentially arranged spicules. The abundant surface apcrtui’cs are approximately 
120 At in diameter and about 400 (x apart Wliich, if any, are exhalant cannot be 
determined. The interior stiaicture is somewhat “crumb-of-bread/' that is to say, 
cavernous on a small scale. There are fibers which can be made out, but they are very 
confused as to pattern, and it can scarcely be said that there is any reticulation present. 
The approximate size of these fibei*s may be given as 100 ^ diameter. They contain 
exceedingly numerous rows of spicules, and only dubious spongin. There is no 
special dermal categorj” of spicules, the same kind being found in the ectosome as in 
the endosome. This sort is a hastately pointed style, varying from about 13 ^ by 
ooO jn in 12 ju hy 600 ji. Among the most conspicuous spicules are the large diancistras. 
They do not have any considerable amount of alac as do those of some other sponges 
that have diancistras; their size is up to 250 ju long. There are enormously abundant 
thin sigmas, about 25 fi in chord length, frequently arranged in bundles resembling 
trichodragmas. There arc veiy abundant palmate anisochelas about 40 ju long, and 
others al«5o fairly common and of similar shape but more than twice as large, say 85 n 
in length, which latter are arranged in rosettes. 

In addition to the holotype (American Museum of Natural History, 
Cat. No. 262), there is a second rather similar specimen in the collection. 
The combination of diancistras Tvith palmate anisochelas is quite peculiar 
and constitutes the most distinguishing mark of the genus and species. 

Hemectyon hyle de Laubenfels 

Hemectyon hyle 1930, Stanford Univ. Bull., (5) V, No. 98, p. 28. 

Very much like the specimen previously described from upper Cali- 
fornia, this also is a fantastically irregular subramose sponge. It closely 
agi’ecs in other ways with the previously described specimen. 

Axinella mexicana, new species 
Figure 6 

The holotype is a thinly encrusting mass, about I by 1 by 2 cm. in dimensions. 
The color is drab, and the consistency is between spongy and fragile, so much so that 
it breaks and tears with verj" great ease. As to surface structures, it resembles 
Acarnus erithacus ( above mentioned) in that to the naked eye tliere arc evidently 
great masses of plumose ascending columns, all of approximately the same height. 
Looking dowm upon such a sponge with a magnifying glass is very like seeing a conifer- 
ous forest from the air. The pores are to be interpreted as repi-esented by the inter- 
stices between the treelike columns There are obvious oscules, about one per 
square centimeter, and each about 1 mm. in diameter. The internal structure has 
already been described above in the comparison to a pine forest. The plumose fibers 
are slightly more than 150 ju in diameter. The principal spicules are monaxons, 
xisually about 20 m by 300 /*, but rather frequently reaching 24 fi by 400 /z- It is 
characteristic of these that they are sharply bent at a point about one-fifth of the 
total length of the spicule away from the blunt end. Among them are oxeas, almost 
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as numerous, usually about 27 by 560 /i, although occasionally smaller, say only 
16 fjL hy 400 fjL. These arc about almost invariablj" bent at approximatel}” the midpoint 
of the spicule. 

Probably the most remarkable thing about this species is the fact 
that the oxeote spicules exceed in size the stylote. However, there are 
at least two other species in the genus Axinella of which this is true. 
Aximlla sangiiinea described from South Africa by Burton (1933, p. 253) 
has this characteristic, but its spicules are very much smaller than those 
of the Mexican form at present under discussion. The oxeas are only 
11 jLt by 211 /X, and the styles only 7 /x by 140 /x. Another sponge having 
this unusual characteristic was described from the Azores as Axinella 
vasonuda by Topsent (1904, p. 140). Its spicules are enormously larger 
than those of the Mexican form, the oxeas being 60 /x by 1500 n and the 
styles 20 ju by 1000 /x. Another Axinella that is probably even closer 
than either of these two is that which was first described by Esper (1794, 
p. 275) as Spongia verrucosa. Its styles and oxeas are almost exactly 
the size and shape of the Lower Californian sponge, although the styles 
tend to ,be larger and the oxeas smaller, but in addition to them it pos- 
sesses strongyles. Is ramose, and has a very pronouncedly verrucose 
sui’face. Since the form under discussion lacks all three of the character- 
istics last mentioned, it seems advisable at present to estabish a new 
species for it. 

Type in The American Museum of Natural History, Cat. No. 261. 

Dragmacidon ophisclera, new species 

Figure 7 

The holotypo of this species is flat above, convex below, about 2 cm. thick, and its 
lateral dimensions are approximately 5 by 7 cm. It is pale drab in color as preserved 
in alcohol, and very spongy in consistency. The surface is rather smooth and even, 
and shows a clearly demarked special dermal membrane. Microscopic study reveals 
that this is packed with spicules chiefly erect, that is to say, perpendicular to the 
surface. The pores and osculcs cannot be made out wdth certainty. The internal 
structure shows obvious fibers in rather confused reticulation. These tracts or 
fibers arc about 150 /x in diameter. The commonest type of spicule present is the 
stylo, 25 M by 1200 /x» but very many of the spicules are oxeote in shape, and these, 
although almost as thick as the styles, are remarkably shorter, say 23jix by 650 fx only. 
Among those larger spicules are enormous numbers of very thin spicules occasionally 
straight, but more often sinuously bent, each having several roimded undulations. 
The variation in length is enoimous. The thickness of each is approximately 1 ft 
only. 150 n might be cited as an average length, but certainly the variation is at 
least as great as from 50 jx to 500 /x. Perhaps most or all have been broken since 
collection or even before that time, during the life of the sponge. Occasionally these 
are arranged in bundles as arc the spicules referred to as trichodragmas. 
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It is the presence of these peculiar serpent-shaped tliin spicules that 
sets off the present species sharply from all others. There arc no close 
relatives, and in fact it is conceivable that a new genus might be erected 
for this form, but otherwise the relationsliip to the genus Dragmacidon 
is sufficiently close to make such a step imwarranted at present. 

Type in The American Museum of Natural History, Cat. No. 260. 







Figs, 6 to 9. Megascleres, from camera lucida dra^vings, X 150. 

(wper right) of Axinella mexicana. 7. Stj’le (above) and five rhaphides 
^ (above) and pointed end of style (below) of Aaptot, vanr 

namet. 9. xylostyle of mejrjren«i. 


Aaptos vaimamei, new species 
Figure 8 

The holotype of this is a symmetrical sponge with a base about 2 by 7 cm. and 
an altitude of about 4.5 cm. There is nothing distinctive either as to its color or con- 
sistency, it being moderately compressible and easily torn. There is a distinct cortex 
about 800/t thick containing so many and such pronouncedly erect spicules that the 
surface is to be desciibed as hispid. Many of the above-mentioned spicules protrude 
as much as 4 mm. from the surface. The pores cannot be made out with certainty, 
but the exhalant aperture is quite remarkable. In general the sponge may be 
described by comparison with a cone or minature volcanic mountain. If it be placed 
with the apex upward, the spicules that hispidate the surface vrill be found to point 
directly away from the substratum rather than perpendicular to the slanting slopes of 
the hill. At the apex there is a crater about 1 cm. in diameter w^hich does not possess 
hispidating spicules of large size, although with a microscope it is found to be packed 
with erect spicules of very small size. It is in general concave in shape, but near its 
center there rises a second little cone only 2 or 3 mm. high, the walls of which are 
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chicfls^ protoplasmic or fleshy. This ascends to the oscule proper, which has a 
diameter in the preserved specimen of barely 1 mm., but presumably might be 
opened to a greater size in life. From it a cloacal chamber extends downward into 
the sponge with smaller and smaller branches until it is dissipated throughout the 
internal structures. There are two distinct categories of spicules present. First 
there are very abundant thin styles or subtylostyles, all approximately 5 /x in 
diameter and varying considerably in length; 500 /x to 600 /x may be cited as 
representative of the latter dimension. The other categoiy is of styles varying 
from 60 /x by 3600 /x to at least 120 ju by even greater length. The longest are 
usually broken, but it may safely be assumed that they exceeded 5 or 6 mm. before 
being damaged. 

The very noteworthy external form of this sponge is perhaps that 
which distinguishes it most satisfactorily from all others. The type of the 
genus, originally described as Ancorina aaptos by Schmidt (1864, p. 33), 
from the Mediterranean, had both its categories of styles considerably 
smaller than those of the Mexican species at present under cnosideration. 

The species is named for the eminent zoologist. Dr. W. G. Van 
Name, of The American Museum of Natural History, New York City. 

Type in The American Museum of Natural History, Cat. No. 255. 

Laxosuberites mexieexxsis, new species 

Figure 9 

The holotype of this species encrusts an enormous spicule from a sponge of the 
class Hyalospongiae (HexactincUidae), which spicule is more than 1 mm, thick, and 
more than 150 mm. long. The encrustation is not spread uniformly along this spicule, 
however, but is wedge-shaped, or triangular, extending in one place more than 1 cm. 
away from the hcxactinellid spicule, and at the greatest being less than 2 cm. in dimen- 
sions parallel to said spicule. Its color is drab; its consistency soft; the surface is 
minutely hispid; pores and oscules cannot be made out with certainty. The internal 
structure is in general rather confused, but right at the surface there are bouquets of 
spicules with the points toward the surface. These are not, however, conspicuously 
smaller than those of the endosome, but instead all the megasclcres may be quoted 
as of but a single size range, namely, approximately 20 fi by 1000 /x. They are all 
tylostylcR. 

The structure is clearly that of Laxosiiberites, but it is interesting to 
note that the sponge in other respects most like the one under discussion 
is a member of the genus Prosuberites, described from the Mediterraenan 
as Prosuberites longispina by Topsent (1894, p. xlii). In upper California 
there is recorded by de Laubenfels (1930 p. 26) a sponge under the name 
of Prosuberites sisymus; this, however, bears only slight resemblance to 
the Mexican form under discussion, for example, having its tylostyles 
only 8 ja by 27 M to 20 M by 480 m- The combination of relatively enor- 
mous spicules in the Laxosuberites type of structure is perhaps the most 
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chai’acteristic item in regard to the sponge at present under discussion. 

Type ill The American Museum of Natiual History, Cat. No. 2i2. 

Suberites durissimus Ridley and Bendy 

Suberites durissimus Ridley and Bendy, 1886, Ann. Mag. Nat. Hist., (5) VIII, 
p. 486. 

This species was described from Australia. The form under discus- 
sion at the present time bears no distinctive point of separation from the 
Australian form but may be described briefly for purposes of comparison, 
if such seems necessary. 

It is subsphorical, about 1 cm. in diameter, drab, toughly compressible, having an 
even surface, which is lipostomous. The internal structure is between radiate and 
semiplumose. The special dermal tylostyles are approximately 4 ju by 300 jli and the 
endo'^omal ones 18 m by 1200 /*. Some sand with other foreign material is present. 

Choanites mineri, new species 

Figure 1 

This interesting sponge has the shape of a shallow cup, about 4 by 8 cm., with walls 
2 cm. thick, and the depression only a little over 1 cm. deep. Perhaps the comparison 
should rather be made to a saucer than to a cup. The color is drab and the con- 
sistency firm, almost cartilaginous, easily cut. There is an evident ectosomal speciali- 
zation about 180 iu thick which might perhaps be called a cortex. The surface is very 
even, but with a miroscope is seen to be packed with erect spicules. The surface is 
abundantly provided with openings about only 50 m In diameter and about 110 /x 
apart, center to center. Vliich of these openings, if any, are to be described as oscules , 
is not apparent. The internal structure is astonishingly free from any semblance of 
radiate architecture; instead it is more like that of *‘cnimb-of-brcad.” There are 
abundant canals about 100 jjl in diameter or gi’o=3S chambers of the same size. These 
cavities are so abundant that they are only 250 n apart, center to center. The arrange- 
ment of the spicules is restricted to inclusion in the relatively small amount of flesh 
about these canals and chambei-s. In the protoplasmic walls they are arranged more 
or less in confusion. The megasclcros are of one sort only — tylostyles — approximately 
10 II by 340 /i, the erect dermal ones being of the same size as those in tlie endohome. 
Among them is an abundance of microscleres, which abundance is very uncommon in 
the order Hadromerina. These are quite typical of the genus Choanites^ being contro- 
tylote microstrong}des. The typical size is 2 ^ by 30 /x; some are as small as 1 m by 
18 At, and a few as large as 3 /x by 36 ax. 

Tills is a very decisively characterized species appai*eiitly having no 
close relatives at present described, and possibly even deserving of a new 
genus. The fact that the ectosomal spicules are the same size as those in 
the endosome is distinctly different from what would be expected in 
typical CAoawzYes. Thelack of radiate structure and the great abundance of 
the microscleres has aheady been thought worthy of comment above, and 
the fact that these microscleres are frequently curved is not at all common. 
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This species is named for the eminent zoologist, Dr. R. W. Miner, of 
The American Museum of Natural History, New York City. 

Type in The American Museum of Natural History, Cat. No. 248. 


Tethya aurantia (Pallas) 

Ahyomum aurantiiim Pallas, 1766, ‘Elenchus Zoophytorum,’ p. 210. 

Tethya aurantia Topsent, 1900, Arch. Zool. Exp., (3) VIII, p. 294. 

This species has already been recorded by numerous authors from 
practically every part of the world, and for this reason it is not astonish- 
ing to find it in Lower California. It has previously been recorded from 
upper California by de Laubenfels (1932, p. 44). The specimen from 
Mexican waters differs in no important respect from those found in upper 
California, and, for that matter, in other parts of the world. 


Topsentia glabra (Topsent) 

Ani&oxya glabra Topsent, 1898, M6m. Soc. Zool. France, XI, p. 234. 

Topsentia glabra Berg, 1899, III, Comm. Mus. Nac. Buenos Aires, I, pp. 77-80. 

This species was described from the Azores and later made type of the 
genus Topsentia. It is rather unexpected that the sponge from the west 
coast of North America should have its closest relative in the Azores, so a 
very brief description of the Mexican sponge is here appended. 

It is lamellate, about 1 cm. thick and 8 cm. square. The color is pale drab, and 
the consistency is friable to stony. The smface is minutely hispid, well provided with 
apertures up to 1 mm. in diameter, some of which are probably oscules and others 
pores. The megasclercs are large oxeas 16 /t by 530 n to 19 ai by 940 jie, among which 
are found microxoa only 4 jn by 105 /<. 

This does not differ in any Ksignificant respect from the previously 
described Atlantic species. It does not even seem advisable at present 
to erect a subspecies for it. 


Tetilla mutabilis de Laubenfels 

Tetilla mutabilis de Lattbenfels, 1930, Stanford Univ. Bull., (5) V, No. 98, p. 26. 

This was originally described from upper California. There is no 
significant point of difference between the Californian species and the 
Mexican one at present under discussion, except that the latter has a 
shape that is not the most common farther north. It is cone-shaped, the 
apex evidently having been upmost, and the base aflixed in sand. 
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Craniella arb (de Laubenfels) 

Tetilla arh de Laubenfels, 1930, Stanford Univ. Bull., (5) V, No. 98, p. 26. 

There is no considerable amount of difference between the specimen 
previously described from upper California and this one herein recorded 
from Lower California. 


Craniella dactyloidea (Carter) 

Tethya dactyloidea Cabtbe, 1869, Ann. Mag. Nat. Hist., (4) III, p. 15. 

This sponge was originally described from Arabia. It has since 
been recorded from the Philippine Islands by Wilson (1925, p. 358), 
Its distribution is perhaps circumequatorial, because this example from 
the west coast of North America differs in no striking way from the 
Philippine and Indian Ocean specimens. 

It is an erect cylinder, 4 mm. in maximum diameter, 16 mm. high, with one 
apically placed oscule or cloaca. There are abundant, very long, usually broken 
oxeas 4 M in diameter, and some protriaenes of the same size range. There are very 
thin oxeote spicules less than 1 in diameter, slightly more than 100 n long, and small 
sigmoid spicules less than 1 m thick, and 10 /i in chord length. 


Pachastrella znonilifera Schmidt 

Pachastrella monilifera Schmidt, 1868, ‘Die Spongien der Kuste von Algier,’ 
p. 15. 

This species is already well known to be cosmopolitan, so there is 
nothing surprising in its discovery on the Pacific coast of North America. 

It was originally described from the Mediterranean, and the original 
description might do well for the specimen in the collection at present 
being studied. 


Chondrilla nucula Schmidt 

ChondriUa nucula Schmidt, 1862, ‘Die Spongien des adriatischen Meeres,’ p. 39. 

This species was originally described from Europe. Wilson (1902, 
p. 386) recorded it from the West Indies, and Burton (1924, p. 206), 
from Australia. It also is probably circumequatorial in distribution, as 
this Mexican record would seem to indicate. 

This is a fleshy encrusting sponge about 1 cc. in volume, 1 sq. cm. in area, and 2 or 
3 cm. thick, dark drab in color and cartilaginous in consistency, smooth even surface, 
lipostomous, aspiculous. 
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NOTES ON SOUTH AMERICAN MAMMALIA.— No. 1. 
SCIURILLUS 

By H. E. Anthony and G. H. H. Tate 


The receipt of more than thirty specimens of this rare genus of 
squirrels from native field collectors working in Brazil for the American 
Museum has prompted us to go over the rather scanty literature and 
survey the status of Sciurillus. 

Miss Barbara Lawrence, of the Museum of Comparative Zoology, 
Cambridge, Mass., upon learning that we have had the present paper in 
hand for some time, has generously turned over to us notes prepared by 
her on the taxonomy of the forms of Sciurillus, which she based upon three 
specimens from the Tapajoz region and three from French Guiana 
(loaned to her by the Field Museum). We are further indebted to Miss 
Lawrence for informing us of the presence of these three specimens of 
true pusillus from French Guiana in the collection of the Field Museum. 
And to Dr. W. H. Osgood, who has loaned us the three animals just 
alluded to, w^e wish to express our thanks. 

A South American pygmy squirrel was definitely described by Buffon 
(1789)^ under the name *Te petit guerlinguet,’' and by Desmarest (1817) 
it was given the technical specific name pusillus and placed in the blanket 
genus Sciurus. No further constructive mention of the animal appeared 
for half a century until Gray (1867) redescribed pusillus (he had a speci- 
men in the British Museum), described Macroxus kuhlii (based upon a 
specimen purchased by the British Museum with the Castelnau collec- 
tion), and transferred pusillus Desmarest to Macroxus. A decade later 
Allen (1877) concluded, not solely from the literature,® that pusillus 
and kuhlii were not only synonymous with one another but merely 
juveniles of aestuaus. 

The first hint that these tiny squirrels ought to be generically 
separated from Sciurus appeared when Alston (1878) drew attention to 


iln BufTon 0-776 and 1777) there appears a vague allusion, possibly to this squirrel: “ . . . says 
that there is in Guiana only a single species of squirrel, \\hich lives in the woods, that its fur is reddi^, 
and that it is no larger than the rat of Europe, that it lives on seeds of Marina . . . , tl^t it produces 
its young, two in number, in holes in trees. ...” In 1789, however, Buffon distingui^ed and 
described the “grand guerlinguet" and the “petit guerlin^et,” both from Guiana. The latter became 
SduriUiia puaiUus. We feel that the original description should be taken as from 1789. 

=“I have before me another, from Brazil, which I believe to be only a very young example of S. 
aeatuarut^ although in size and coloration it agrees perfectly with the desenptions of S. puaiUua, [Allen, 
1877, pp. 759-760.1 
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the additional piemolars of pusillus material from Gmaiia and of kuhhi 
(\\hich he held to be a synonym of pimUiis). He stated then that he 
had failed to find the type of pimlhis m the Paris Museum. Allen (1878), 
accepting Alston’s vie^s, promptly admitted the distinctness of these 
squiiTels from aestuans. 

Another quarter of a century passed before Thomas (1914a, b and 
c) was induced by the receipt of neT\ material from British Guiana to re- 
examine the British IMuseum specmiens. A few years before (1909) he 
had worked out the genera of African squirrels and this fact doubtless 
led him to compare the skulls of pusillus and kuhlii with those of Nan- 
nosciurus of ^Malaysia and Myosciurus of West Africa. As a result he 
set up the new genus SciunlluSy wdth type pustllus, and declared it most 
nearly allied to the above tw o genera. Writing under the heading of 
Mta'osciurus a few months earlier, Allen (1914) had apparently enter- 
tained no suspicion of the above facts, but without having seen cither, 
had separated pusillus and kuhlii wudely. The next year however 
Thomas, basing his conclusions on the divergent structure of the os 
priapi of Myoscnonis and Nannosciwus, judged his owm subfamily Nan- 
nosciurinae to be artificial. Pocock (1923) also denied relationships of 
Myosciurus and Nannosciurus, considering their common characters the 
result of convergence. 

Of great geographical interest was Thomas’s (1928) receipt of two 
specimens from Pebas, on the upper Amazon in eastern Peru, which he 
mentioned under the name pusillus. In consequence of that discovery, 
he suggested that the type of kuhlii, supposed to have been collected by 
Castelnau, might w'ell have been obtained at Pebas. 

By recent wTitem on the anatomy and taxonomy of the Sciuridae, 
Pocock (1922, 1923), Weber (1928), Frechkop (1932), Sciiirillus seems 
to have been wholly ignored. This is probably due more to its great 
scarcity in collections than to the assumption that it is synonymous with 
Microscnirus. Pinto (1931) includes Sciunllus in his key to genera, but 
fails to record pusillus as a member of the Brazilian squirrel fauna. 

From the foregoing general r^sum^ of the systematic standing of 
SciunlluSj one is left wdth the impression that Thomas’s (1914) paper 
pointing out some of the generic characters of the genus was based upon 
defective e\udence. The difference between the bacula of Myosciurus 
and Nannosciurus (and, by implication, of Sciunllus w^hose baculum 
has never, so far as w^e know, before been examined),^ this single character 

iWe have had the baculum of No 93154 extracted and cleaned and present hercTvith a hne dra-wing 
of it (Fig 5) it ^peora to be of relatively simple &tnicture» in no way resembling illustrations of those 
of JV'an nosciurus (Focock, 1923, p 223, text-fig 22, H, I, K) Rather it seems nearest to that of Snur us 
mger (p 215, text-fig 19, A, B) This fact, if reliance is to be placed upon diffeiences m foini of the 
baculum, tends to separate Sctunllub from ^Tannosciuruh 
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difference, we are urged to believe canies far gi-eater weight than the not 
inconsiderable number of quite remarkable resemblances wluch we list 
beyond, briefly dismissed by Pocock (1923, p. 212) as “convergent 



Figs. 1 to 5 Views of skull and of os priapi of ScmrUlus piLsiUus. 

1, doisal view, 2, vential now, 3, lateral new, 4, lateral new of inner face of mandible, all four 
X 2 , 5, os pnapi, X about 7, A, seen from left side. B, seen from right side 


characters.” Furthermore, considering the number of cases of dis- 
continuous distribution which have been satisfactorily explained (for 
example, the tapirs and hystricomorphs), the geographical discontinuity 
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between Malaysia and South America offers no serious barrier to the 
idea of true relationship between Sciurillus and Nannosciurus (we have 
seen no examples of Myosciurus). In support of this conception of such 
a relationship, the fonowing table illustrates important differences 
between Nannosciurus and Sciurillus (taken together) and representa- 
tive species of Sciurus, such as vulgaris, caroUnensis, and hoffmanni. 
The divergent characters of the two pygmy genera are at least in part 
the result of extreme shortening of the base of the skull combined with a 
strong arching tendency. It will be noted that in certain respects 
Microsciiirus holds an intermediate position. 

Comparison op Skulls op “Nannosciueine” Squirrels with 
S riuEiNE Squirrels 


Sciurillus and Nannosciurus (.borneanus) 

1. Great interorbital breadth; 

mteroibital breadth 

frontal "PPro’^'^^Iy 1. 

2. Great development of pterygoid 

wings of alisphenoids [the “ectop- 
terygoids** of Thomas (1914, 
p. 416)]. 

3. Circular form of the orbitotemporal 

fossa with displacement of the 
zygomatic process of the squa- 
mosal forward to lie below the 
postorbital process of the frontal. 

4. A much greater separation of the 

frontal process of the premaxilla 
from the lacrimal by means of a 
broader contact between maxilla 
and frontal. Extrusion of greater 
part of lacrimal into margin of 
orbit. 


5. Viewed from the side, the area of 
maxilla, representing the origin of 
the infraorbital part of the mas- 
seter considerably exceeds the area 
of the lateral face of the premaxilla 
just anterior to it. 


SciuriLS vulgaris^ caroUnensis^ etc. 

Interorbital breadth , _ 

1. — — - - - 7 — ^definitely less 
Length of frontal ^ 


2. Slight development of same. 


3. Elongate-oval form of orbitotem- 

poral fossa. No displacement 
fom^ard of zygomatic process of 
squamosal. 

4. Only moderate separation of lacii- 

mal from frontal proccsb of pre- 
maxilla by contact of frontal with 
maxilla. But in Microscivriis the 
condition is as in Sciurillus. 

Greater part of lacrimal with- 
drawn from orbit and lying be- 
tween frontal and zygomatic process 
of maxilla. 

5. This area of portion of maxilla dis- 

tinctly less than that of premaxilla 
anterior to it. 
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SdurUlus and Nannosdunis {homeanu8)\ 


6. A pronounced flange or ridge cross- 

ing the orbital surface of the ali- 
sphenoid from the base of the 
zygomatic process of the squa- 
mosal to the origin of external 
pterygoid muscle. Also inflation 
of that part of the alisphenoid 
anterior to the bulla. 

7. Upper incisors strongly proSdont. 

8. Coronoid process of mandible re- 

duced in Sdunllusj approaching 
obsolesonce in Nannosdurus. 

9. Articular process of mandible at- 

tenuate, drawn backward to form 
a hook. 


SciuriLS vulgaris, carolinensis, etc. 


6 . Such a ridge nearly or quite absent. 
No inflation of alisphenoid, just 
anterior to the bulla (except in 
MicrosciuruSj in \shich both 
characters are incipient). 


7. Upper incisors normal (proSdont in 

Microsciurm). 

8. Coronoid process of mandible 

present and normal (except 
Microsciurus), 

9. Articular process not so formed. 


In the succeeding table we point out some of the differences between 
the skulls of Sciurillus and Nannosdurus, All of these differences, 
except numbers 3 and 5, it will at once be noted are of a smaller order of 
magnitude than those described in the previous table. 


SduriUus 


1. Paroccipital processes normally de- 

veloped. 

2. A medial palatal projection back- 

ward into pterygoid fossa. 

3. Baculum most nearly similar to that 

of Sciarus niger. 

4. Insertion area for internal pterygoid 

muscle a deeply excavated fossa, 

5. Jugal a slender clement with no 

postorbital process, articulation 
with squamosal very extensive. 


Nannosdurus {borneanus) 


1. Paroccipital processes almost ob- 

solete. 

2. No such projection of palate. 

3. Baculum hinged and hook-shaped. 

4. Insertion area for internal ptery- 

goid not so deeply excavated. 

5. Jugal proportionally broad, with 

noticeable postorbital process, 
articulation with squamosal re- 
stricted to less than half the 
posterior extent of jugal. 


The above facts confirm, in most respects, Thomas’s original con- 
ception of the generic position of Sciurillus, although the case is stiE open 
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to some doubt as to the exact degree of relationship between Sciunllus 
and Nannomiiruit. 

From the distributional standpoint, Sciunllus is now recorded from 
the Guiana coastal strip; from our newly worked west Tapajoz region 
on the south bank of the Amazon, all the localities of which will go into a 
circle 200 miles in diameter; and from the Ucayali di’ainage basin in 
eastern Peru. (See map. Fig. 6.) From the standpoint of taxonomy we 
appear to be dealing with a monotypic genus which may or may not 
be susceptible of division into slightly differentiated geographical races. 


70 “ 60 " 



Fig. 6. Map showing the distribution of Sciurillvs. 

Dots represent sinjrlo localities and the circle encloses a number of loi'nlity locoids of the Tapaioz 
area Shaded areas mark the sus^ested distributions of the three subspecies of pusillus: 1, S. pusillwi 
puailhis; 2, !S. puaillus glaucinw'^, *6, iS. pu'iiUm kuhhi. 


A discussion of this question of geographical races is pertinent in view of 
material now available. 

Three specific or subspecific names have been applied to squirrels 
of the genus Sciurillus — pim'Uus, glaueinus, and kuhlii, the first two to 
animals from French and British Guiana, the last to those from eastern 
Peru. The type locality of glaueinus alone is definite — Great Falls of 
Demarara River, British Guiana. The type locality of pusillus may be 
considered restricted, according to Desmarest’s (1817) suggestion, to 
Cayeime, French Guiana. Thomas’s glaueinus from 400 miles west of 
Cayenne was separated from pusillus mainly on the basis of its much 
paler coloring, and we may infer that he had before him true pusillus for 
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comparison, from his mention of the “greyish hair brown’' and “dark 
gi’ey washed with fulvous" body color and the “almost ferruginous" 
color of the head of pusillus. Even lie, however, makes no mention of the 
white postauricular patches of true pusillus, though he does write of them 
when describing glaucinus. This feature, also characteristic of kuhlii, 
is present (rarely slightly suppressed) in every one of our series from the 
Tapajoz region, as well as in what we consider to be typical pusillus. 
Neither Buifon nor Dcsmarest mentioned these white patches when 
describing the species. Gray (1867) implied that the British Museum 
specimen, or specimens, lacked the whitish ear patches and Alston (1878) 
speaks of two specimens in the British Museum from which kuhlii differs 
in ha\i.ng these patches. In the Field Museum specimens, which are 
virtually topotypes of S. p. pusillus, since they come from the Mana 
River some 80 miles west of Cayenne, the light-colored ear patches are 
found well-developed. We are puzzled as to the exact status of these 
British Museum pigmy squirrels wliich lack the light-colored ear patches. 
Specimens of Microsciui'us should not have been confused with those of 
Sciurillus by Gray and Alston (although the former genus was not recog- 
nized at that time) and no specimens of this group have ever been col- 
lected very far east of the slopes of the Andes. Possibly later collecting 
will disclose a Guiana Sciurillus wliich consistently lacks these patches, 
but the material now at hand implies the contrary. 

A character of some importance, not noted earlier than in Miss 
LavTence's manuscript, is the color of the outer tips of the ears of the 
French Guiana squirrels, w’hich is quite black, and the decidedly reddish 
shade of the head anterior to the ears. In all other material seen by us, 
the ears and head are colored externally nearly like the body. 

Material examined by us : 

French Guiana: Tamanoir, Mana 2cf Bkin and skull (without lower jaws) 
River 1 9 Skin and skull 

Peru: Sarayacu, Rio Ucayali Id Skin and skull. Collected 30 March, 

1927 

Brazil (south bank of R. Amazon) : 

Between R. Madeira and R. Tapajoz: 

Lago Andira, near Villa Bella 

Imperatriz 2d Skins with the bodies in alcohol. 

Collected September, 1930 

Boca Rio Andira, near Villa 

Bella Imperatriz 1 d Entire in alcohol 

9 Skin, body in alcohol. Collected 
October, 1930 
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Lower Rio Tapajoz 

(left bank, between Boim and 
mouth) : 

Igarap6 Brabo Qcf 

79 

Igarap6 Amorin 1 & 

19 

Limoal (on Igarape Amorin) 7 cT 

19 

Limontuba (on Igarap4 Amorin) 2 cf 

Id* 

Total material: 37 specimens. 


Skins and skulls 

Skins and skulls. Collected June, 1931 
Skull only 

Skin and skull. Collected June, 1931 
Skins and skulls 

Skin and skull. Collected July, 1931 
Skins and skulls 

Skin only. Collected August, 1931 


In the table follo\!ving this paper the few measurements that have 
been published in descriptions are compared ^dtli those of a representa- 
tive set of specimens from om’ new series and those of the three p. pusillus 
from French Guiana. To facilitate this comparison we have adopted the 
same set of cranial measmements as were used by Thomas in his descrip- 
tion of glaucinus. The study is valuable only for its demonstration of the 
great structural uniformity of these squirrels. Even sexual deviations are 
at a minimum. Nor by direct comparison of the skulls at hand have we 
succeeded in finding any but inconstant or individual differences. 
Length of pelage is of very doubtful value, ^ since nothing is known about 
the molt of pygmy squirrels and, in any case, difference in the length of 
the fur, even when correlated with distribution, is likely to be merely a 
somatic phenomenon. 

Only color differences remain for consideration. On the basis of 
their black-tipped ears and reddish heads the French Guiana material 
can at once be separated from the remainder. The male and female 
recorded by Thomas (1928) from Pebas were not described. The long 
series of material from the Tapajoz agrees closely with Thomas’s descrip- 
tion (1914e) of glauciniis. And finally, our individual (a male) from 
Sarayacii, 300 miles southwest of Pebas, is somewhat more saturate than 
our Tapajoz material, having the belly even more cinnamon than the 
hazel of p. pusillus and the back slightly darker. Its head is similar 
in color to the body, being only slightly tinged with rufous about the 
muzzle. The hairs of the tails in Guiana and Tapajoz material are much 
less full than are those of our Sarayacu animal, the former being some 
14 mm. in length, taken along the side of the taU, and the latter 17 mm. 

In conjecturing the identity of huhlii, we may compare Gray’s 
description with our known material as follows : ' ^ fur soft, nearly uniform 


^Except perhapb that of the tail See beyond. 
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olive, slightly washed vdth yellowish.” Compare with “neutral gray” 
of glaucinus. Our Tapajoz animals may be placed in color between 
drab and hair brown, but mth a shghtly yellowish wash, and the 
Sarayacu animal is near hair brown with a deeper overw^ash near 
honey yellow or tawny olive. “Chin and under sides rather paler 
and yellow^cr” (Gray) may be contrasted with “pale gray w^ashed with 
light buffy” (glaucinus) and with chaetura drab washed with hazel, 
slightly deeper for the Sarayacu animal than for the Tapajoz series. “A 
white spot above the base of each ear” (common to all). “Tail blackish, 
whitish washed; hairs yellow, with a broad subterminal band and w^hite 
tip” (Gray). Of glaucinus Thomas WTOte: “Tail hairs tipped with whit- 
ish, a number of hairs in the terminal pencil black, a line along the center 
below also black.” In all material before us, the hairs of the tail are 
made up of three kinds: w^hitish hairs with black tips, black hairs with 
wiiitish tips, and black hairs with a w^hitish subterminal band, the tip 
again becoming black. Various proportions of these tliree can easily 
account for differences in descriptions. We find little difference between 
the tails of p. pusillus of French Guiana and the animals from the Tapajoz, 
except a slight deepening of the yellowr-white tone in the former. The 
pencil hairs of the Tapajoz form reach 23 mm. in length, of true pusillus 
33 nun., and of om* Sarayacu specimen whose tail is unusually short, 
possibly deformed, over 60 mm. in length. This last may also be due 
to injury and consequently is without value for purposes of taxonomy. 

The “olive” back (of Gray) fits either the French Guiana or the 
Peruvian animal more closely than either typical glaucinus or the 
Tapajoz form. “Rather paler and yellower” (than the dorsum) agrees 
only imperfectly with any of the squirrels before us. “Hairs (of the 
tail) yellow^,” etc., harmonizes rather well with our Sarayacu specimen, 
at least in regard to the hairs of the proximal half of the tail. On the 
basis of the above comparison, then, we would refer our specimen from 
Peru to kuhliif and om* long series from the Rio Tapajoz we incline to 
place with glaucinus, on account of the generally paler and grayer dorsal 
coloration, for although w^e have had no opportunity to have them com- 
pared with typical material, we can find no point of divergence from the 
description of glaucinus, except that we would not describe the white 
of the ears and ear patches as “snowy.” 

As for the source of the type of kuhlii, it was marked “Brazil 
(Castelnau) ” by Gray. Thomas (19146 and c) implied that it had been 
mixed with Castelnau material by the dealer Parzudaki and really came 
from Guiana, Years later (1928), after receiving material from Pebas, 
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he reversed his fonner opinion and suggested that Casteluau might 
after all have taken the type in the upper Amazon region.^ 

Thus the type locality of kuhlii remains doubtful. But in view of 
the fact that the type of kuhlii seems to have been a fairly dark animal 
•with the tail hahs yello-n' at the base, and tliat it may have been collected 
by Castelnau, -we incline, in the absence of evidence to the contrai-y, to 
restrict its type locality to Pebas, referring our squirrel from Sarayacu 
to kuhlii. And tentatively we leave Sciurus pusillus as three geo- 
grapMcal races (all with light-colored ear patches) : 

SciuriUus pusillus Cayenne A brown squirrel with reddish head and the 

outer surface of the cai*s black 

Sdurillus pusiUus Eastern Peru A brown squirrel with ears colored as head. 

Under parts washed with deep hazel. 
Tail hairs relatively long (at sides of tail 
19 mm.) 

Sciiirillus pusillus Demarara and A gi'ay-browm squirrel with cars colored as 
glaucinus the Tapajoz head. Under parts washed with light 

region hazel. Tail hairs relatively short (at sides 

of tail 15 mm.) 

Breeding Habits. — The follo'wing notes on breeding habits of the 
Tapajoz form, taken from field labels, indicate that June is at least one 
of the important breeding months and that normally two young are 
born at a time. Four females from Igarap6 Brabo were marked as having 
two embiyos; one female from Igai’ap4 Amorin was shown to have one 
embryo. All of these specimens were taken in June. A female from 
Limoal in July and another from Boca de Andira in October were not 
labeled as having embryos. A single female from IgarapS Brabo 
collected in June was marked ‘‘6 mammae with milk.” On the backs of 
the labels the local name is shown as “Cuatipuruzinho.” 
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TWO NEW SPECIES OF GYMNOTUS 
By F. R. LaMonte 

We have recently received from the tropical fish tanks in charge of 
Mr. C. W. C /Gates at the New York Aquaiium an apparently imdescribcd 
Gymnotus-Wko fish. Five others like it are still alive in the tanks. In 
compaiing this fish with American Museum material, I have also come 
across a new species from Guatemala. 



Kig. 1. Gymnotus coaim^ from life. 

0()url<‘Hy Now York Aijuatium. 

Gymnotus coatesi, new species 

Dkhoihption of Tvpm.- Number 12C24, American Museum of Natui*al History; 
collected 1934, Amazon River, Brazil, by Carl Griem. 

Total length, 180 mm.; depth in this length, 11.9; hoad, 10. Anal rays, 215. 
Snout in head, 3.7; int(»rorbital, 3; eye, about 15; pectorals, 2.4. Width of head in 
greatest body depth, 1.6; depth of liead, at base of occipital process, in depth of body, 
1.8, Anus an orbit in front of vertical from the origin of pectoral. Origin of anal fin 
on a vertical from a point about 0.9 the head behind the head. Scales large, regularly 
arranged. Lateral line complete, paralleling the main axis of the body. Teeth conical, 
fairly large, in three rows in the front of both jaws, and a single row on sides of 
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mandible. No fontanels; lower jaw much the longer and heavier. Anal fin not quite 
to end of caudal process. Body cylindrical, dorsal profile almost straight; ventral 
profile straight to the origin of the anal, then convex, t apering to th<‘ tail . Snout blunt. 

Color (in life and in preservative): ground color ycdlowish white, crossed by 
broad black bands which diminish in width toward the tail. Head from opi'rele 
forward entirely black. Foui*tecn black bands, the last (the tip of t.ail) and the three 
preceding it entirely black; the others each with a round white s])ot on the lower 
body edge, and the eighth and ninth band wit h a similar spot on t lu' uppen- (‘dge also. 
A circle of w^hitc surrounds a round black spot in th(* center of the sid(^ of the first 
band. In between the bands, running down from th(' dorsal ridge, are irregular tri- 
angles of lightish brown. Fin rays grayish with minute black punctulations on the 
membrane on either side; the remainder of the membrane white. 

As the compai'ative tables given below demonstrai.(‘, this fish is 
much more slender and cylindrical in shape than Gyninotm carnpo; 
the lower jaw protrudes farther beyond the upper; the teeth ar(» in three 
rows instead of one; the color pattern diffei's from any pluusc' of carapo 
described, or seen by me. The behavior of tlu^ fish in tlu' t<ank is like 
that of carapo. 


Gymnotus cylmdricus, new specie's 

Description of Tvpb. —Number 1358, American Museum of Natural History; 
collected in a brook east of Los Amates, Rio Motagua basin, Giuitt‘mala, I^Vbruary 
17, 1905, by Newton Miller.' 

Total length, 182 mm.; depth in this lengih, 0.4; head, 9.4. Anal rays, 250. 
Snout in head, 3.8; interorbital, 2.8; eye, about 13; pectorals, 2.5. Width of liead in 
greatest body depth, 1.6; depth of head at base of occipital procc^ss, in depth of body, 
1.4. Anus an orbit in front of vci-t.ical from origin of pectoral. Origin of anal fin on a 
vertical from a point about 0.9 head behind the lu'ad. Scales fairly larg('. T(»eth 
conical, in a single row in each jaw. No fontanels; lower jaw slightly th(‘ longt*r. 
Anal fin to (‘nd of caudiiJ process. Body cyliudrieal; dorsal profile* almost straight; 
ventral profile convex. Hnout flat an<l blunt. 

Color in preservative: yellowish brown, with Indications of narrow diagonal 
crossbars. H(*ad light; fins light, wit hout traces of any markings. 

('omparativo moasuromouts (in nun.). Si)(‘cinu‘nH of 
cotnparabk' l<‘ngih 

(L carapo (L cmlvni (}, cylindriciis 


Total length 

182 

.... 180 

.... 187 

Greatest body depth 

24 

16 

.... 20 

Depth at pectoral 

. . ..16.5,... 

.... 10 

.... 14 

Depth 3/4 distance* to tail tip 

15 

G 

13 

Head width across gills 

15 

.... 10 

.... 13 

Head width across eyes 

12.. 

7 

.... 11 


N. 1907, *Tho Fishes of. the Motagua Kivcr.Gualcnmla.' Bull. Amcr. Muh. Nat. Hist., 
aXIII, p. 103. 
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G. carapo G. Matesi G. cyliniriaia 

Mouth gape 10 5 9 

Intc'rorbitiil width 8 C 7 

Head length 25.1 17.5 20 


Ciompai'ativo mcasm‘cments (ratios) 


Head in length 

Ellis:' 

Depth in length 

Ellis: 

Anal Rays 

Snout in head 

Ellis: 

Iiiterorbital in head 

p]llis: 

Eye 

in snout 

in interorbital 

Ellis: 

in head 

Pectorals in head, 

Width of liead in body depth 

Depth of head in body depth 

Ellis: 

Teeth 


6.9 

7.25-11 

...10 

9.4 

7.9 

8.5-14 

...11.9... 

9.4 

254 

... 215... 

250 

3.1 

2.5-3 

... 3.7... 

3.8 

3.2 

2.25-3 

... 3 ... 

2.8 

4 

... 4.5... 

3.5 

6.1 

4.25-6 

... 5 ... 

6 

12 about 15 

.about 13 

2.7 

2.4 

2.5 

1.8 

... 1.6... 

1.6 

1.9 

... 1.8... 

1.4 


1.3-1. 8 

conical, 1 row. .conical, 3 rows, .conical, 3 rows 


lElliSf M. M. 1013, *The gyumotid ools of tropical America.' Mem. Camegio Mua., VI, No. 3, 
p. 117, 
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A NOTK ON TUK (^YNODONT, GLOCIIINODONTOIDES 
GRACILJI^ HAUGHTON 

By Libuwe D. Boonstra’ 

The type in the Transvaal Museum was originally described by 
Haughton (Ann. Trans. Miis., XI, p. 85). Although it is not stated, 
Broom's figures (Mammal-like ll('ptil('s of South Africa, p. 280) of the 
dorsal and ventral aspects of the skull were basc^d, not on the type, but 
on a skull (A. M. 2223) now in the American Museum. 

This skull is nearly j)erfoct — tlie lower jaw, the iiitornasal bar and 
the quadrates being the only parts missing; fuHhermore, it has not 
suffered from i)ost-mortem deformation as the type has. 

The following account incorporates and supplements the accounts 
by Ilaughlon and Broom. 

In dorsal view (Fig. 1)^ the main filatures of interest can be enu- 
merated as follows: the septomaxilla has practically no facial exposure, 
being a small bone lying nearly wholly within the nostril; the nasals 
arc largo and are constricted in their middle portion, but are wide 
anteriorly and posteriorly; the lacrymal is a fairly large bone with a 
flat outer surface showing no tubercle or foramcm; the prefrontal is of 
medium size and forms a large part of the supraorbital border; the 
frontals an' small and narrow and do not enter the orbital border; the 
post orbitals an' larg(' ('lemon! s overlying the edg('S of the frontals and 
jm'frontals; dorso-medially, they are raisc'd above the frontal surface; 
their ])osterior (‘xtensiou along the lateral paru'tal face is not great; no 
postfrontal is visible' in dorsal view; the j)arietals are small; the parietal 
crc'st is low and triangular in section and it forms tlu' roof of the posterior 
part of the brain; a small pineal foramc'n pierces the parietal crest; the 
squamosal is a larg(' ('k'ment, extending very far anteriorly along the 
infratemporal bar, forming the mesial surface of a deep a\iditory groove 
and loosely supporting the posterior surface of the quadrates; the jugal 
forms nearly half of the postorbital bar and has a long posterior limb 
forming the ventral part of the infratemporal bar. 


iCuiator of tho Palaoontological CoUwtionB, South African Museum, Cape Town 
^ho diawmRs in this paper are by my wife, mm6 JS. Boonstra 




2 


AMERICAN MUSEUM NOVITATES [No. 782 


On the ventral surface (Fig. 2), some interesting h^atures are re- 
vealed: the two halves of the secoiidaiy palate do not meet in the median 
line; between the two maxillary plat(\s the ventral kc'C'l on the pn'vomer 
is visible; the secondary palate is formed by plates from the palatines, 



B.Oc. 


Fig. 1. OlochimdtmtoideR gradlia. Doiml view of tlK‘ skull. Natural siz(\ A. M. 2223. 

The riffht infrutomporal ami p()»torl)itivl bars are drawn from th(‘ left Hide, \vh<‘re they aw* <'om ely 

preserved. 


maxillarics and partly also from the prcmaxillaiios; the aulmor portion 
of the secondary palate is feebly developed, as hero there an* only beam- 
like processes of the premaxQlaries between the provomer and tlui 
anterior palatal vacuity; posterior to the i)alatal process of the right 
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prcmtixilla, (lu'i'c li('s a Minall i)i(>c(> of boiu' wlucli may b<' part of tlu' pro- 
maxilla, but a .strip of matrix .s(>parat('s it. from tlio prcunaxillary proavss 
proiM'r; b('t.\v('<'ii tlu' tiWo prcantixillary jn-ocossos tho wkU'iK'd anterior 
011(1 of t.lu' pri'vomor is visible; t.li(‘ latt.(T carries a median and a lateral 



Fir. 2. (ihdnnmUmtmiU'H gracilu, Vi'ntralvusvofthc'Hkvill. Natunil size. A. M. 2223. 

Tho <ii«ulr<vt(*8 tiro ijot iirfwrvod. 

ridge as is t.ypicivl in tlu' tlu'rocepbalians and gorgonopsiaiis; the pos- 
terior end of the provomer, which underlios the, palatines, is broadly 
spatulate and carries a ventral keel, which di(‘S out at tho posterior end 
of the bone ; the palatiiu's are large and form part of tho dorsal roof of the 
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naso-pharangeal duct; antoro-laterally, the palatine descends to form a 
ridge, whence it sends a sheet of bone mesially to form part of the floor 
of tlie naso-pharangeal passage; the lateral border of th(' ])alatino forms 
a slight ridge, lateral to which lies the ectoptorygoid; tlu*, pterygoid has a 
faii'ly strong quadi’ate ramus, which does not, howev(‘r, reach the cpiad- 
rate; the lateral pterygoid ramus is weak and does not descc'ud so far as 
in the more primitive thorapsids; a ridge between the Integral and ani.(n*ior 
pterygoid rami is continued forwai*d on the palatine and served for the 
attachment of the soft palate; the basioccipital is practically excluded 
from the condyle, but, antero-ventrally, it has two fairly strong tubera to 
which the basispheiioid is applied; the basisphenoid has no tubera; 
anteriorly, it is clasped by the pterygoids; although Iiere described as the 



P^ig. 3. Olochinodontoides gracilis. Lateral vwvi of th(‘ powt-orior pai't of i.h{‘ right 
side of the brain-caw. Nearly natural mo. A. M. 2223. 

Tho oftoipiittl and th<* ijOHtcrodatoml oxtrwiiitioH of fcln' opiplorygoitl arc shown in Hoclion. 


basisphemoid, the bon(‘ visible in ventral vhnv may really b(' a thiji pa.ni- 
sphenoid closcdy ap])li(»d to an overlying biisisplusioid; without, ti cross- 
section it is not possible to detormino whether tlws’o an', actually i.wo 
bones; Farrington has dt'seribed a parasplK'noid in ThrimxoiUm; 
when I was in (Cambridge he very kindly showed mo his S}K'cim(ms, and 
I was able to convince myself that in this genus at h'ast, th('re is ('vidc'ucci 
of a thin shell of bone closely applied to the basisphenoid; it thus appears 
reasonable to assume the presence of a parasphenoid in all tho cynodonts, 
but it would be valuable to have a scries of cross-sections to confirm this 
assumption; the paroccipital is of medium size; laterally it abuts 
against the squamosal, where this bone forms tho mesial surface' of tho 
auditory groove, and, mesially, it meets the basioccipital and exocoipital 
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and contributes to the formation of the raised border of the foramen 
ovale; the double condyle is fornred by the exoccipitals; the limits of 
the latter cannot, be determined as they are very clos<*ly fused to the 
basioccipital. 

The outer surface' of t.he brain-case has been exposed on the right 
side 3). Ilu* occipital plate is shown in parasagittal section, and 
the outc'r siu'faco of the brain-case as projected on the sagittal plane. 
The epi])terygoid is widened, so that, dorsally, it has a long suture with 
the parietal and, ventrally, has a long base resting on the quadrate 
ramus of the pterygoid; the bone has a constricted waist, and its posterior 
edge is notched for the, passage of branches of the fifth nerve; postero- 
laterally, the epipterygoid is prolonged beyond the termination of the 
quadrate ramus of the pteiygoid; the anterior borders of the epiptery- 
goids are situated widc'ly apart (contrast “ IjycaemHlon”). The prootic 
lies at a gi-('al.er distance! from the median lino than is the case in the more 
primitive gorgonopsians and th(‘rocei)halians; it lies in the same plane 
as th(' epipterygoid, to which it is intimately applied; its dorsal edge 
meets the parh't al and squamossU; its antero-vcntral corner is notched 
for th(* passage of tlu' two branches of the fifth nerve; a slit between the 
])ro()tic and the parw'tal is a remnant of the large venous foramen usually 
f(nmd in tlu'rapsids. I have not been able to locate the foramen for the 
seventh cranial lU'rve. Postoro-latoral to the prodtic the small post- 
temporal fenestra pierces the occipital plate. 

BrroiiT Discussion. — The wide spatulato posterior end of the pre- 
vomers appears to be a feature retained from the thoroccphalian an- 
cesiors. The wich'ued epipt(>rygoid, and the concomitant incorporation 
of the cavmn epiplericiim, an* features whas(' development is foreshadowed 
in the primitive' theroc(>i)halians and actually paralleled in some of the 
higlu'r theroa'phallans. The narrow pmietal emst and the loss of a 
distinct, postfrontal a,r(' also tluTocephalian fc'atures. No therocephalian, 
howevc'r, has such a devc'loix'd s('Condary palatcj; the approximation of 
the alveolar borders in tlu* whaitsuls is not homologous. In the bauria- 
mori)hs the dev(*lopm<'nt of the s<*oondary palate has proceeded much 
further, but on a difft'rent path. In Bauria the false palate is formed by 
the premaxillaiies and maxillaries, whereas in the cynodonts the pre- 
maxilhiry part is incomiilete and the posterior part is formed by the 
palatine. If Bauria and the cynodonts are both derived from the thero- 
cephalians, then it is manifest that they diverged very early in their 
phylogenetic history. 
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Chief Moafiurenionts of tlu' Skull 

Promaxilla to basioccipital 100 mm. 

Promaxilla to pinoal f(3ram(‘u 70 mm. 

Promaxilla to front of or))it ‘M mm. 

Intororbital width 28 mm. 

Intoitomporal width 11 mm. 

Width across tho squamosaLs 90 mm. 

Length of molar series (8 teeth) 22 mm. 
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Except when tlie contrary is stated, all the bees recorded below 
wore obtained by Messrs. Lang and Chapin on the American Museum 
ConRO Exi)edition, and will be found in the collection of the American 
Museum. 

Frequent reference has necessarily been made to a larger paper on 
African Megachile, not published at the lime of wi’iting. It will presum- 
ably appear in 1935. 

Megachile adeloptera Kchlettercr 

This was d(‘scribed in 1891 from females taken in the lower Congo 
district. Sonu' of the* salk'iit characters are black hah of face and front 
(instead of th(' clear uhite of M. ianth(ypteia 8milh), the mandibles with 
two conspicuous apical teeth, the dense sculpture of the mesothorax, 
the white hair at sides of abdomen, the black ventral scopa which is 
pallid at base. I’lie species has not been well understood, and in the 
Congo Museum 1 found more than one species standing under tliis name. 
But I am now satisfic'd that the tnie M. adeloptera is the species that I 
dc'seribed (1931) as Jlf. hncolata, and Vachal (1903) called M. duponii. 
The following siiecimens belong here: Btanleyville, 14?, March, April; 
Thysville, 1 9, June'; Gainangui, 1 9,Februaiy. 

Tlu' inal<* Af. adeloptera as dweribed by hhiese is a Cieightonella, 
and in 1931 (Rev. Zool. Hot. Afr., XX) I discussc'd this siiccies as a 
member of that subgenus. But apparently this is not the case; the 
true' inak' is a tyi>ioal Mumegaehile, with theclyiieus exposed, and car- 
rying a long white* Ix'ard on low<*r part. Now Vaehal describes such a 
male for his M. duponti, and especially romarlcs on the largo blood-red 
longitiuUnal band on the maiulibles, and the inner mandibular ridge 
going mon' than halfway toward base. A male agreeing with his descrip- 
tion comes from Stanley ville, March, 1915, and it may be added that the 
mesothorax is distinctly transversely lineolate. The coxae are well 
spined; and the red anterior basitarsi, though only moderately broad, 

iSficintihc licKuliH of tho Couko Expedition Entomology No 28 
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axe hollowed beneath. The front tibuie are red apically. I aNHume that 
this is the true male of M. adeloptew ; il is certainly N’^tichal’s male 
M. duponti. I find a .similar blood-red mark on tlu* luandibleH of (Inmo- 
ceras holorhoditra (’ockerell, which is not rc'lated. 

Megachile ancillula Yaehal 

Stajiloyville, 10 9 , 16 cf, February, March, April, oiu' cjiplun'd by 
Bembex; Faradje, 17 9 , March, April, Octolx'r, Novc'inber, I)<'C(‘mber; 
1 Kinshasa, 1 cf, May; Malela, 2 9, July; (hiramba, 1 9, July; 
Modje, 1 9 , May; Thysville, 1 9 , June. Also the follo\\in!» from 
the ("onao Museum: Elisabethville, 9 (I>. M. Hequaert); Lubcwo, 
Ituri (Mdme. Van Kiel) ; Luluabourg (('allewaerl); Jx'vcTvilh* (Mdme. 
J. Tinant); Kilo ((1. du Soleil); Katompc', Lomami (Dr. M. Be<iu!i(Tt) ; 
Kalwe, Lomami (Quarre); Moto, Ilaut Uele (Bui'gc'on); Aln'inva, 
Haut Ucl^ (Burgeon); C’ongo da Lemba (Mayne). 

Megacbile atriceps CVc'Sson 

Stanleyville, 3 9, April; Poko, 1 9, August; Niangara, 1 9, 
November. This is a species of Etimegarlulc, d('scrib('(l from ( 'uha, but 
introduced from Africa. 

Megachile bituberculata ltit.senia' 

Stanleyville, both sexes, April; (laraangui, 9, February; Thys- 
ville, 9, June; Niangara, 9, November; Malela, both sexes, July; 
Poko, both .sexes, August; Boma, (f, June. Natal: Durban, 2 cf 
(4969). 

A very abundant species in tlu* (k)ngo basin. The mah' lias red 
hair on the .sixth tergite. One Durban mah' M'pn'senis tlu' varic'ty 
mediocana (’ockerell, having (In' hair at ('ud of tliornx and baH(‘ of 
abdomen pim* white, but tlie other has tills hairsliglilly yellowish. Tin* 
name mediocamt is hardly worth n'cognizing. A h'mah' of tlu* \'ari<‘ty 
rMbripcf/a/ifl Btrand wastakc'uby A.C’ollartat Bhikwa, Ituri, November 
22 . 


Megacbile callichlora ( 'ockerell 

Stanleyville, 1 cf , April. The (’ongo Miuseum sc'uds it from Kaj)- 
wasa, Katanga, 9 (Br^do); Kala, cf, 9 (Brtfdo); Kisantu, c?, 9 
(Vandcryst); Luluabourg, cf, 9 (Callewaert) ; Stauleyvilh', cf (Dr. 
Bequaert); Kadiamapanga, Katanga (Brddo). 

iMixod with thcBO, dud Buporfimlly losombliiis: thorn, I found LHhwffm v)ar(moUh Hchh'ttoxor, 
from Stanleyville and Ava Kubi. Thoio is also a male of this spocioH fi om Batwawmdo, Soptemboi , 10()9. 
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Meeachile claxibasis (^ockpi'oll 

(laniaiiRui (27° 30' K., 2° 10' N.), 1 9 , February, 1910. It seems 
probable that this species is conspecific with M. boiiysmii Vachal, 1903. 
Meade-Waldo ('sauniiied male tyiX's or cotypes of this and M. devexa 
Vachal, both from (’hutes de Samlia, and found them apparently the 
same. He did not sc'e the females, and the holotype of M. bovyssoui 
intist be con.sidered to be the female from N’Doro, wlrich differs from M. 
devexn by the shining inesothorax. It now seems probable that the 
supposed male M. hoiiyssoui examined by Meade-Waldo do not belong 
to that species; that is, Vachal had two species under the name, but the 
name must now be restricted to the female. 

Megachile crocuta Schletterer 

Stanleyville, 6 9, April; Thysville, 1 9,. June; Poko, 3 9, August. 
Thes(' females are M. crociiteUa ('ockerell, wliich I now consider to bc' 
inseparabk' from M. <ronitn. TIkw arc twelve males of M. crocutn from 
Staul('yvill(‘, March, April. The (’ongo Musc'um sends this species from 
Eala (Bredo); Komi, Saukuru ((■}hesqui^re) ; and Modu (N’Asnla), 
June 5 (Bif'do). 

Megachile decemsignata lladoszkowski 

Stanleyville', 1 cf , April 2. This is like M. crocuta Schletterer in 
almost all respects, but the thorax anteriorly lias pale rod hair, especially 
noticeable in froiit of the t<'gulae; there is also reddish hair along the 
sides, above the wings. The sixth tergite is very short, less produced 
than in M. crocuta. 'Phis I take to be the male of M. decemsignaia, 
which was based on a female from Angola. According to Friese, M. 
deceniuignata and A/, crocuta are one six'cies, but the nrntter is not settled, 
and it Ls bett('r to regiinl tliein provisionally as distinct. 

Megachile ealana (Vickerell 

Btanleyvilk', 1 9 , April 17, 1915. This wsis described from Eala, 
Belgian ('ongo, wh('r<* it was collected by U. Lc'Jeune in 1929. It looks 
exactly like M. clypeariu Frirae and M. trichora Vaclial. From the 
latter it is easily known by not having the peculiar haii-s on the legs, and 
by the mandibles, which are very broad, with two apical teeth, and then a 
long cutting edge, with only a slight nidiment of the tliird tooth. l^Vom 
M. clypearh it is especially known by the low broad clypeus, of 
EumgachiU style, with a shining raised line in the middle. The 
mandibles also differ conspicuously, and the liind basitaisi are broads. 
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Thus wo have two spocios which, on the cly])ous and inandiblcss, would bo 
classified in diffcTont subsonc'ra, but wlucli arc' in otlu'r rcnspc'cts c'xt rc'inoly 
similar. Also from Htanlc'yvillo are five male's of EumvqdvhHc type', and 
these a^ree with what I have dc'seribed (1931, Ih'V. Zool. Bot. Afr., XX, 
p. 145) as the male of A/, cli/peari.% though ('Xi)ressing double I tiow 
conclude that this insect is the male of A/. vaUim, My fc'inale M. 
clypearis, as recorded in the same place, Ls corrc'ctly nanu'd. There' is 
also a male M. ealana from Tliysville, June'. 

Megachile ekuivella (\)ckerell 

Vaiikcrckhovenville, 29° 30' E., 3° 20' N., 1 9 . This is in the' Kibali 
Ituri District. 

Me^achile flavibasis (k)cke'rell 

Natal: Durban, 1917 (4969). (lomi)ar('d with the type*. 

Megacbile fiavida h^ric'se' 

lioma, one 9 , June 17, 1915. Rc'Kse'inble'S A/, lohivdudn (\)e';kere‘ll, 
but the ventral scopa is light re'd instc'ad of white', and the hair of face' is 
white. 

A male from Banana, April, 1915, is peculiar for having the' hair of 
face rich golden (but the triangular patch on base of mandibl(‘S whitn) 
and the transverse kee*! of sixth tc'rgite broadly rounele'd, ne'ither eniar- 
ginate nor dentate. The greatly widened front basitarsi are cre'aniy whit e, 
having at the apex an enormous black lobe, so that it may be* said that 
the basal half a])pe'ars white, the a])ical half black. 

M .Jlavida is generally known as a specie's occurring from Katanga 
to Natal, and it is surprising to find it at the' mouth of the' (k>ngo. 

Megachile gratiosa ( h'rstne'cke'r 

Ktanl('yvill(', 7 cf, A])ril; Faradje^, 1 c?, March, 

The male's of M. arwillula and gralma are small and supe'rfieually 
much dike. Tlu'y are easily se'parate'd thus: 

Tergito 5 with a white marginal liair-band; front femora light n'd above'; front tibiae 

red on inner side mdlluUi VachaL 

Tcrgite 5 with no w’-hite marginal bmid; front fejmora elark above. 

graliosa Ge'rstaecke'r. 

M. gratiosa is very widespread; Kolil records it from Aelem (Arabia) ; 
it has been taken at Port Said, Egypt, and at Port Sudan, Sudan, by 
J. Ogilvie, and in South Africa. 
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Megachile guineae Htrand 

Slanloyvillc', 3 9 , April. It ia smaller than ilf . callichlom Cockoroll 
and does not. hav(‘ th(‘ d(»nse white hair on cheeks. It Is closely allied to 
M. bangiuia Cockc'rell, from Liberia, but has not nearly so much black 
hair on abdomen. Tlu^ mandibles are (luadridentate, suj>;i;esting M. 
decemmpiata Uadoszkowski, but the black hair on thorax above excludes 
it from that . Th(» clypeus is not keeked. I considered whether this might 
be the female of M. pugionifera Oockerell, but it appears too small, and 
there is no definite reason for associating these species together. 

Megachlle langi, new species 

MAiiifi. Length about II mm., front wing 8.5; black, rather slender, with 
parallol-Hi(l(Hl abdonum; mandibleH and the very long slender simple antennae 
black; eyi^s dark purplisli; face broad; mandibles bidentato, not evidently haiiy at 
base, and witli no tooth Ixdow; clypeus ordinary, v(Ty densely punctured, but glis- 
tening b('tw(‘en puiiciurt‘S, with no ke(d or smooth line, the disc, as well as the sides of 
face a<ljacent, cov<n‘('d with vt'ry long bltick hair, but the region between antennae 
with long pal(» y<*llowisli hair, coutiustiug; vertex and sides of front with black hair, 
under side of head with v<M'y long i)ale yellowish hair; upper part of cheeks thinly 
liairy ; m(‘Sothorax and scutellum (excessively densely and minutely punctured, faintly 
glistening; lower <*nd of metathorax with a pair of large shining pits; mesothorax 
with intensely blaek hair, but scutellum and hind part of t.horax with cream-colored 
hair, as w(‘ll as a band at sides above the wings, and tlie anterior margin of thorax, 
the same hair also covering sides of thorax; tegulae small, very dark brown; wings 
dilute fuliginous, more or less violaceous; basal nervure falling short of nervulus; 
second cubital C(*ll long, receiving recurrent nervtiivs about equally far from base and 
apex; front coxae with well-d('VC'lo])ed, not very long, parallel spines; legs black, 
with thin hair, partly black and partly pale; front tarsi simple, rufous apically, the 
basitarsi witli a long l)lack fringe, tlw' oth(»r joints with a pale fulvous fringe; middle 
tarsi with a grayish fring<*, and kmg black hairs from basitarsi; hind basitarsi 
sl(‘nd(‘r, s(‘(‘n from without showing a fringe behind; first iergit(‘ with long creamy 
whit.<‘ hair; H(‘<‘ond hn’giU* wiili pal<‘ hair at btw, and at sides of th(* otherwise red 
marginal band; nunaining t(M*git.<*H with wry bright red hair, thin, and mainly 
abradc'd on .*1 to 5, btd (l(*ns<‘ atul long on 0, and all th(‘ tc'rgiWs ex(i(*pt the first with 
broad rcxl marginal hair-bands; transverse k('el of tergite 6 with a d(*('p semicircular 
emargination, but no d(*nticl(*s; ap(*xof V(mi(*r broadly rounded, redd(*ned at end; no 
ventral hair-bands. 

Stanlcyvillo, 1 male, April, 1915. There is a superficial resemblance 
to it/, vamlin Smith, but that differs in various characters, as for instance 
the hair of lh(‘ face. From M.fenihirta (!!ockerell it is separated thus: 
Wings orange with dusky margin; sides of face with much white hair; first tergite 

above with n^d hair ferrihirta Cockerell. 

Wings dilute fuliginous; side's of face with black or grayish-black hair; fiirst tergite 
above' with white hair langi Cockerell. 
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Megachile lobicauda C’ockorcll 

Stanleyville, 1 9 , 5 cf, April; Kwaraoulh, 2 9,1 cf. May; Kiu- 
sliasa, 1 9,1 cf, June; Nuinaara, 1 9, Novenilx'r; Thyaville, 2 cf, 
June; Poko, 1 cf, August. The Poko male is veiy small, only about 
9 mm. long, and one from Stanleyville is no larg(>r. 

It now appears probable that the M. riign'poller Vachal is only a 
variety of this species, and in that case Vachal’s name has long priority. 
The front basitarsus of the male is white with a black or dusky mark 
and has at the side a large black lobe. The female has the veiitriil scopa 
white or creamy white, black at aix'x. 

Megachile lutescens Cockerell 

The males before me differ in re8i)ect to the long outstanding hairs 
of fifth tergite. 

(A.) Outstanding hair of fifth tergite black. ('Typical lufeuccns.) 
StanleywiUe, five, April. Also one from the Congo Museum: 
Nord Tshisangwe, Elisabethville, Pebniary (Dr. M. Beciuaert). 
The typo locality is Lubutti, about 130 miles from Stanleyville. 
(B.) Outstanding hairs of fifth tergite pallid or red. (Agrees with male 
assigned to M. flavibasis Cockerell. 1920.) Stanhyvilk*, sLx, 
April; Thysville, one, June. Also one from C'ongo Musc'um: 
Lukenie River, Sankuru, January (Chesquif'U'). 

When describing M. lutescem (1931) T wroU* of tho mahu “It is 
certainly veiy near to M. Jlavibam Cockerell, and perhajjs only a sub- 
species, but readily si'parah'd by th(> black instead of light n'd out- 
standing hairs on fifth tergitc'.” M.Jhwilmh was (h'scrilxsl from Natal, 
and I find tlu' male id<>ntical with the s(‘con(l variety of M. liifm-vna 
recorded above. The only ai)preci!ible (lilTer<*nc<' is in the <lai‘kened 
front legs of the whok' series, in both varieties black or suITusedly r(‘d- 
dened, much darker than in tho original siK'cimens of both si)(>ci('s. So 
far, it would seem a simple matter to use the prior name M. Jlambnitiii 
for the whole series, and call the first vaiiety var. luletiretin. But th(' type 
of M. Jlauibam was a female, and this differs as follows from what I 
have determined as female M. luicscens, from tJmtali, Southern Rhodesia 
(A. Mackie). 

Logs black; mandibles black, faintly reddish subapically ; dorsum of thorax with pole 
fulvoscont hair; torgites 2 to 6 with pale fulvescent hair-bands; ventral seopa 
white at base, entirely rod on sternitos 3 to 6 lulescma Cockerell. 
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Froiii tr()cliant(Ms and f(*inora l)r()adly rod abov(‘, midcllo fomora with a red stripe 
abov(‘; mandibh's dark rod; doisiim of thorax with much long black hair; 
torgit(‘s 2 to 5 witli liiK'ar dull whito hair-bands; vontral scopa broadly white at 
sid('h, novvlion^ distinctly rod . . jlaviham Cockerell. 

ThoHO f(niial('S aro not the same spt^cios, and it now seems highly 
probable that oik' or the other lias been associated witli the wrong male. 
Thus it scH'ins best for the presemt to use the name M. lutescens for the 
mat('rial r(‘Corded above, that name having been based on the male. 

I do not find tlie Umtali M. luteacens female in the Belgian Congo 
collections. M. mnivenmta Cockerell, found in Katanga, has the ventral 
scopa while at sides, but it is not at all the same os the Natal female M. 
JlaviboHiH, [Af. mnivonusta has a wide distribution, from Eala (Brddo) 
to Elisabelhville (Ch. H(‘ydel).] M. polychroma Cockerell, except for 
the much smalku* size, is exceedingly close to the Natal female M. 
jlaviham. 

Another serums of ten males can be separated from typical M. 
lutescens as follows: 

1. — Front femora cl(‘ar r<*d above; hCuUdlum with cream-colored hair not mixed with 
black; {irsi tc‘rgite with pale bright fulvous hair (Klisabetiivillo). 

lutescens Cockerell. 

First t(‘rgitc with whih' or creamy-whit(» hair; scutellum with much black hair; 


outstanding hairs on fifth t<Tgite black 2. 

2. — Front femora red above (Stanleyville, six, April) . . . . lutescens variety a. 

Front f(»mora black or v<‘ry dark above (Stanleyville, three, April; Gamangui, 
one, February) lutescens variety 6.^ 


My present opinion is that those are all varieties or races of one 
species. 


Megacbile xxiarginipexuus (vockerell 
Th(‘ typ(‘ is from Hokani, Northern Nigeria (Simpson), and is in 
the British Must'um. It also comes from Yapi, (Sold Coast. Lang and 
(^liapin took a femah' at Karadj<‘, December, 1912. The female is 14.6 
to 36.6 mm. long; tin* dilute orange wings have a broad dark border; 
logs bright f(‘rruginous; vcnitral scopa black, the anterior part light red 
in middle. TIk^ femah' Inis the scape red and the mandibles black, 
wlierc'as the inal(5 has the scape black and the mandibles red. It may be 
known from M, bavnhiliensis CookmAl by the dark margin of wings not 
invading the cells and front coxae of male not spined. The female cly- 
peus is not ke(d('d, exc(‘pt slightly so at apex; the lower margin is gently 

Hi. lutnmi H wi«ty b from St util(‘yvino, whirh we nCw notice hufl longer and darker A\inga, is found 
by MiHB lOditli Stiee to Iwve (luite distinct genitalia, and must be (‘onsidored a distinct ^ocies. The 
variety a and t ho forniH noted under (A) and (H) have the gjuiitnlia alike. The holotype of jW. luteBcma 
has the logs l>lack. The variety b may b(' called Megaclme stioede, now spooies. 
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concave. Tlie fii*st torp;itc is covered with pale or bripjlit red hair, whereas 
the second and third have reddish bands. 

Megachile obtusodentata Kri(\se 

Stanleyville, 7 9, April; Thysville, 2 9, »Jiin(‘; Zainbi, 1 9, 
June. When in good condition, this is eavsily recognized by the ])al(^ hair- 
bands at sides of tergites, but it is exceedingly close to M. bifubermhUa 
Ritsema. The female clypeus is deeply incised at apical middle', and the 
axillae are shining. A female from Thysville is smalk'r than usual, only 
about 11.5 mm. long. I have described the male of M. obtifsodentata, 
in a paper not published at the time of widting, from a specimen colh'cted 
by S. A. E. Prince Leopold (now King of the Belgians) at Ilebo, Ktisai 
District. I find thre<' males collected by Lang and Chapin at Stanley- 
ville, April, 1916. 

Megacbile phanerognatha, new sp('Ci('S 
Female. — ^Length about 10.5 mm., anterior wing 7.7; black, robust, with h(»art- 
shapod abdomen ; hair of head and thorax rufo-fulvous, long and dull white' on cheeks 
below, but on upper part of checks thin and slightly fulv('scent, long and very dark 
brown on vertex, but tuft before ocelli fulvous; dull whitish on undc'r side' of tliorax, 
but fulvous on tubercles and below wings; no admixture of dark hail’s on i.liorax 
above; mandibles broad, quadridentate counting innc'r corner, a reddish di'pressed 
band back of teeth; base of mandibles broad, dull, with only V('ry thin inconspicuous 
hair; clypeus convex, simple, strongly punctured, the upper middh' shining b('l»w<‘eu 
punctxircs, but no keel or smooth line; supraclyjK'al ari'a closi'ly punetiured, 
but shining in middle; vertex dull; antennae black; nu'sothorax ami souU'lliim 
entii’oly dull, conH])icuouHly hairy; t(*gulao veiy dark brown; wings dusky; basal 
nervure falling a trifle short of nervulus; second cubital cell long, r(*c('iving si'cond 
recurri'nt nervure much nearer apex than first to basi'; h'gs black, with pale fulv(‘sc(‘nt 
hair, red on inner side of tami; hind basifai’si gn'utly broad(‘n<‘d; ti'rgifi's 1 to 5 
covered witli short red hair, th<* pal(*r marginal hamls sh'nder and inconspicuous; 
sixth tergik' witli thin grayish tomc'ntum, and scatk'n'd, not very conspiemous, long 
black hair; vc'iitral scopa pah' yellow at base, f.heii bright r(*<l, black on hist sk'niitc'. 

Siaiilcyvilh', 1 fi'miilo, April 24, 1915. Much r(\s('mbh's M, hi/po- 
pyrrha Ck)ckeroll, but differs by the fulvous (instead of black) hair in 
front of ocelli, the lack of dense white hair on chec'ks, and the <)rang(' (not 
white) band on margin of fiftli torgite. K(»s(*mbl(‘S M. corneipalmis 
Vachal, but lacks the abundant long coarse black hail* on sixth t(»rgite, 
and hair at sides of face is fulvous (white in M. corneipalmiH). The 
following key to females will also be useful. 

1. — ^Tegument of base of abdomen red. 

comeipaltrds Vachal and melUferina CookiirclL 
Tegument of base of abdomen black 2. 
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2. -Chocks noti covered willi while hair phanerognatha Cockerell. 

Cheeks densely C()V('red with pure white hair 3. 

3. -Mandibh'S V(*ry broad at bas(‘ and covered with long hair . pogomgnatha Cockerell. 

Mandibles not thus broad and hairy 4. 

4. Tegulac^ dark brown; f ringed of fifth tergite white, contrasting with that of 

fourth . . .. A y pop Cockerell. 

T(*gulae light fulvous; fringe of fifth tergite like that of fourth, .cordata Smith. 

MegacMle pogonognatha, new species 

Fwmale. Ijcaigth slightly over 10 mm.; black, with the general build and ap- 
pearance of M. ekuivHla Cockerell, but with more massive mandibles, and hair of face 
fulvous. Eyes pale gray, blackish in front; mandibles large, the broad base covered 
with long yellowish-whit(‘ hair, in the manner of the much larger M. planaiipes 
Cockerell; apical part of mandibles dark reddish, but the border broadly black, the 
apex with a stout tooth, se])iu*at(‘d by a broad angular incision from the second tooth, 
wliich is m(M*(‘ly th(‘ corner of th(‘ long straight cutting edge which follows; hair of 
face and front pah' yellowish, th(' color strongest below^; clypeus expo>-ed in middle, 
but sides covc^n^d by dens(' brushc's of yellow hair; clypeus finely punctured, with no 
kec'l or smooth lin(', but supraclyp(‘al area shining; vertex dull and densely punctured, 
shining at sid('s when se(*n from above; hair of vertex short and scanty, pale yellowish, 
with no black; niesot borax and scutellum entirely dull, with thin short Mvous hair, 
not mix(*d wii h black; thorax posUnlorly and at sides with long fulvous hair, becom- 
ing dull w'hitish beneath; chei'ks densely covered with long white hair; tcgulac small, 
very dark browm; wings dusky, stigma dusky red; basal nervure almost meeting 
ncrvulus; S('Cond cubital ec'll v<'ry long, receiving second recurrent nervuro near end, 
the first more r(‘mot(' from bas('; legs black, with thin grayish and yellowish hair, 
light red on inner side of tarsi; front U'gs slightly reddened; spurs red; hind basitarsi 
about as broad as til)iae, very hairy; abdomen heart-shaped, hind margins of tergites 
reddisli; tergites with broad red hair-bands, and red hair in sulcus of second; sixth 
tergite with fijie dull wdiite tomentum, and no conspicuous black haira; ventral 
scopa w1iit(' at extr<'tn(' bas(‘, but mainly light yellow, black on last sternite. 

Kwainoutli, 1 femah', May 24, 1915. The closcription of M, aborir 
gafui Hi rand iiulieaU'H a V('ry nimilar iiiHi'ct, but that htis quadridontate 
mandibles. KwainoiUh is on t.he Congo, about 3® W. and 16° E. 

Megachile polyohroxna Oockorc'll 

D('Hcribod in a paper not i)ublished at the time of writing, from a 
female collecU'd at Klisab(*lhvill(' (W. P. Cockerell). Tjang and Chapin 
found females at Hafwabaca, 27° 30' E., 2° 10' N., January, 1910 (three); 
Stanleyville, April (tlin^O. 

This speck's is about 8.5 mm. long and is extremely like the European 
M. rot'undata (Eabricius), with th(» same outstanding black hair at sides of 
abdomen, as s('('n from above. The following table will facilitate identi- 
fication. 
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1. — A white hair-band in hcutollo-mosothoracic hutun'; fifth st(M’uito with white hair. 

fiubmucida Alfk<‘n. 

No whit<‘ hair-band in scutello-nw'sothoracic suture* 2. 

2. — Clypeal margin straight; hair of metathornx pure white; apical part of fiftli 

sternite with much black hair rotundala (Fabricius). 

Clypeal margin in middle evidently arched and thick(*ned; hair of nietatliorax 
flavescent; apical part of fifth steniite with little black hair. 

pobjehroma Cockerell. 

I do not find M, polychronui in the collection received from tlie 
Congo Museum. The mandibular teeth in this species are variably 
multiplied by subdivision. In one Stanleyville sp(*cimen, not otherwise 
peculiar, there are six little equal teeth on tlu* mandibular margin. M. 
polychrmna seems too small to be the female of M. lutescena (/ockerell 
and is quite unlike what I have suppoH(*d to be the f(*male of that speck's; 
but it is very close to tlu* larger femak* M, JIaviham from Natal, tlie 
male assigned to which appears to bo conspc'cific with M, liiteHcma, 

Megachile pugioxufera, new speck's 

Male. — Length about 11.5 mm., anterior wing 8.7; in all r(*spcctrt v(‘ry close to 
M. pugionis Cockerell, but distinctly smaller, and also diff(*ring tlius: upper part of 
clypeus with thin fulvcbcent hair, but sides of face, supraclypoul r(*gion, and front, 
all with long black hair; thorax anteriorly with black hair, atul hair in r(*giou of 
scutellum mainly black; tcgula<* entirely black; second rc'current lU'rvun* me(*ting 
outer intercubitus; tarsi with rod hair on inner side; spine of s('venth t<*rgit(‘ with an 
angular crest at base above (posteriorly). The mandibh's have* two promin(‘nt 
teeth, the first long, the second triangular; on the front coxae, lat(*ra(l of the spin<*s, is a 
large patch of copper-red hair. This hair on the front coxae, and the abdominal spiiu*, 
indicate affinity with A/. gaHtrac<intha Cockerell, describ(*d from Lib(»ria, but also 
found by N(*ave, 150 200 miles W(»st of Kambove, in Katanga. Tin* red liair and 
orange wings of Af, gasiracantha give it a wholly diff<‘r(‘ut appi'aranci*. 

Sianloyvillo (typo locality), March, 1915, oiu* mak*. A st'coiul male, 
from Ava Kiibi, Novombor 17, 1909, is rofi'rn'd lu'ro, agrc'i'ing in si 5 !i(' aiul 
tho character of tlu* spiiu*, but it has pale hair l)('t,W('('ii ank'unac', and tlu* 
second recurrent nervuro does not me<‘t tlui outc'r intercubitus. Tlu^ 
dorsal hair of thorax is (k'niuk'd. 

M. pugionifera is related to tho Palaearctic M, neriranH Konscoloinlx^, 
undoubtedly falling in the same group. 

Megachile pugionis, n('W species 

Male, — Length about 12.5 mm., but hai’d to measure because tlie abdomen 
curves downward and inward, as in various osmiiucs; anterior wing 9.3 mm.; black, 
with comparatively long and narrow abdomen, its width about 4 mm.; ey(*s dark 
brown, slightly purplish; face broad; mandibles and the long simple* antennae black; 
mandibles with a very large tooth, obliquely directed meHad,near tlu* middle b(*n<*ath; 
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clypous coiivox, glistoning, strongly and closc'ly punctured, Mith no smooth line; 
tlio upp(M’ part bare, with scatt(‘recl long black hairs, the lower part with a long dense 
yellowish beard; sides of fao(', and region between and b('low antennae, with very long 
hair, partly pale yc^llow, partly black; v(n*tex and front with black liair, cheeks with 
dull white; vertex minutely and densely punctate-striate; mesothorax and scutellum 
entirely dull, th(' punctures exc('ssively small and dense; hair of thorax dull white, 
long, a little flavesc(‘nt, but el(‘ar white on metathorax, rather short and all black on 
disc of mesotliorax (but white on thorax anteriorly), and black hairs intermixed on 
scutellum; arc^a of mc'tathorax entirely dull; tegulae very dark brown; wings dark 
fuliginous, with hyaline baa('; basal nervure falling short of nervulus; second cubital 
cell receiving first recurrent neiwure nearly twdeo as far from base as second from 
apex; legs black, with largo claws, but the front femora and tibiae suffused with ruf cs- 
cent in front; hair of l(‘gs thin and mostly whitish, not brightly colored on inner side 
of tarsi; front coxae with short spines, in the midst of long hair; front tarsi simple, 
with a fringe of dark hair behind; sides of first tergite densely covered with white hair; 
second witli similar white hair, formiTig a sort of thick L; tliird to sixth with trans- 
versely elongate^ white marks at sides, >)ut no bands across the middle; sixth convex, 
with short black hair, with no m<‘dian keel, concave before the broadly rounded 
transverse' keel, wliich is ne'itlier emarginate nor dentate; seventh tergite produced 
into a V(‘ry long spine, th(' upp('r (posi.erior) margin of which is straight. There are no 
pul villi, but th(*r(‘ is a little tuft of hair betwmi the claws. 

Poko, August, 1913, 1 male. A peculiar species, with the spine 
near apox of abdoiiK'n bc'uc'ath suggesting the otherwise quite different 
M, nigriceps Frieso. Tlie spiued seventh tergite allies the insect with 
Creightonella, but the sixth tc'rgito is wholly different. 

Megachile pyrrhothorax Schletlerer 

Malm.- -Lengt.h about 12 mm., anterior wing 9; robust, with short abdomen; 
black, including mandibles and ant('nnae; tegulac' nearly black, the margin reddened 
antc'i’iorly; middk' and hind l(*gs black, but front legs clear red, tlic femora with a 
dusky sufTusion at end, the l.ibim' with a broad black stripe behind; head, thorax and 
first t('rgit.(' with abundant long fulvous pubesoenc(', on vortex, mesothorax and 
tuberch's f<‘rruginous, on hind part of thorax aiul first tergite pale; anU'miae evidently 
but not gr<‘atly broadtuu'd at ap('x; mandibles tri<l('iitate, the st'cond tooth long and 
curv(*d, a gr(*at tooth ii(»ar btis(* Ix'iu'ath; upper part, of elypeus bare, highly polished, 
impunctai.(‘; vt'rtc'x, mc'sothorax and s(?ut('llum <lull; wings dilute brownish, with dark 
nervures; basal u('rvur<* falling short of nervulus; second cubital cell long, receiving 
recurrent nervures about <‘quaily distant from base and apox; front coxae polished, 
with stout hut. ratlu'r short spines; front tarsi greatly broadened, the basitarsus with 
a very broad hollowc'd lobe, the posterior fringe very long, dense, creamy white; the 
front tibiae' are swollen, and keek'd be'hind, and have strong punctures; middle tarsi 
dark bui. broadened, with an extremely long pale red fringe behind; hind tarsi stout, 
with a long shining pale ye'Uowish fringe in front; abdomen beyond tho first tergite 
entirely black, with black hair, but no bands or spots; transverse keel of sixth tergite 
broadly bilobed, not dc'utate; seventh tergite (beneath) with a spine; venter with 
bands of pale hair. 
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Stanleyville, April, 1915, 1 male, 1 femaU^ Very n(‘ar lo M, rufi- 
Cauda (’’ockeroll, oxce])t for the black abdomen, which p;iv(\s it an entirely 
dififerent appearance. Schletterer (1891) deweribed the h'lnale. Vaclud 
was of the opinion that this is identical wiih Af, uNifof^ciala Radosz- 
kowski (1881), described from Aupjola, This cannot b(* dc^finitely aflirnu^d 
but I now think it ])robable. 

Megachile rhodesica ituriana, new subspc'cies 
Female. — Length about 10 mm., aiit(‘rior wing a little over 0; black, th<» head 
and thorax with dull white hair, but long thin blackish hair on v<‘rtex, but no dark 
hair on thorax above, the hair on mesothorax extnmiely thin and short; mandibles 
black, a little reddened nc'ar apex, the base with a small patch of ptil(‘, slightly flaves- 
cent, hair, the outer side strongly sulcate, the cutting e(lg(‘ very obli<iti(‘, ejuadri- 
dendate; clypeus exposed in middle, overlapped at sides wiih y(‘llowish-whit(* hair, 
the disc convex, very demsely and minutely punctured, glistening in mi<ldl(*, with a 
fine smooth line, visible only from a certain angle; margui of clyjxsis siraighi, not 
thickened; lower margin of supraclypeal area shining; vertex Ixdnnd occ^lli v(‘ry short, 
dull; cheeks with white hair; flagellum bright ferruginous Ixux'ath, <lusky at base; 
mesothoraxand scutellum entirely dull, excessively finely and minui.(‘ly i)unciured; no 
trace of a light band in scutcllo-mesothoracic suture, but a sl<‘nd(*r band along hind 
edge of scutellum; area of motathoriix dull; teguUu^ very dark reddish brown, with a 
broad hyaline margin; wings dusky hyaline; second cubital cell long, ri'ceiving second 
recurrent nervuro near apex, the first more distant from base'; l(*gs reddish black, 
with the usual pale hair, reddish on inner side of tarsi; hind basi tarsi broad, v(»ry 
hairy, about as long as the other joints together, fifth joint eh'ar red; abdoimm <lull, 
minutely punctured; first tergite with white hair at sides; tergites witli very slender, 
slightly flavescont bands, largely failing or denuded in middle, hut lujt broadened at 
sides; sixth tergite with a transverse pateh of grayish tomentum, not eouspieuous; 
ventral scopa pure white at biis<', light red on Hternit(‘H four and fiv(* (not black at 
sides), on sixth red at base, otherwise black, 

Faradjc, Dpwinbc'r, 1912, 1 Ii('H('inbl('H M. mniKla SniiUii, 

but (liHtinguiHlu'd by variouK characU'rs, ('Hix'oially tho red und<'r nub* of 
flag(‘lliini. The color of tlu' flag(‘lluni also disUnguiHlK's i(. from M. 
rhodeitira ('ockoroll, but it is so similar that I (.n'at it. as a subspecies. 1 
had come to regard M. rhmtenica as a rac(‘ of M. venmtn, but tlu' g(>nU,alia 
of a male from the Matopo Hills, Soutlu'rn Rhodc'sia, pn'sumed 1,(> belong 
to M. rhodesica, show structures very distinct from tlH>s(' of M. venmta. 

Megachile rhodotriebura ('ockerell 
Stanleyville, 1 cf, April. Tjooks like M. torrida, but hair on fifth 
tergite is bright rod instead of black. Described from Katanga. 
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Megachile rudissima Cockerell 

The femah' looks exactly like M. adeloytem Schletterer, but is really 
quite distinct. The dull densely punctured mesothorax is without the 
glistening transvc'm* striae; the mandibles have the third tooth well 
developed, and there is a conspicuous lino of pale hail* just back of the 
maj'gin; th(3 f(>inora have' pc'culiar, ov'cnly spaced, capitate hairs. This 
species has been considerc'd v'ery rar(', but the following .specimens arc 
in the collection. 

Stanleyville, 15 9 , February, March, April; Thysvillc, 1 $,June; 
Gamangui, 2 9 , February; Poko, 1 9 , August. 

Males which I refer hero are of the Eumegachile type, the broad 
mandibles entirely black, with the carinae lacking on the broad dull basal 
portion. Th<‘r(' are seven from Stanleyville, March and April, and two 
from Gamangui, February. This male agrees rat.her closely with Vachal’s 
account of mah' M. dmxa Vachal, but the tyi)e of M. devexa is a female 
from N’Doro, dilTering in many respechs from M. rudissima. Male M. 
nidmima has the front coxtie with short spines; tibiae rufous apically 
and the red front basitarsi hollowed beneath, as in M. adeloptera; face 
very broa<l; clypeus dc'iwdy punctured, not keeled (in M. adeloptera 
there Is a raised liiu* on upper part) ; antennae entirely black; tegulae 
black; wings hdiginous c'xct'pt at biise; mesothorax and scutellum dull 
and very densely punctiured; white spots at sides of abdomen transverse 
and well separated; ap('X with much black hair, the transverse keel of 
sixth tc'rgite vc'ry bn)adly rounded and shallowly emarginate. 

Megacbile ruflcauda Gockerell 

Htanleyville, March and April, 2 cf . 

Megachile rufipes (Fabricius) 

Tak('n in gr(>at munbc'rs at Fanidje, Stanleyville, and Poko. All 
th<' Faradj(‘ and Poko sp<‘(!imens an* females, and there are only six 
males from Htanh'yvilh', taken in Ai)ril and August. There are many 
males from Homa, l,ak('n in .June. From Lisala two males and two 
females. May. Matadi, .luiu*, 4 9 . Kwamouth, May 24, 1 9 . Nian- 
gara, November 19, 2 9 . Th 3 Tiville, June, 1 9 • 

Megachile simulator Cockerell 

Faradje, 3 9, December; Yakuluku, 4® 20' S., 28® 50' E., 
November, 1 9 . 

The type, nearly 18 mm. long, is from Yapi, Gold Coast (Simpson), 
and is in the British Museum, llie female resembles M. ikuthaSnsis 
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Frioso, which has a similar voTifral scopa (voiy dark brown, black on 
last sternite), but M. aimulato)' differs by Iho pak' hair of l('f!;s and gray 
hah- of ihircl tcrgitc. The male (from Vapi) comc's c1oh(' (o M. mgawi- 
tana Clribodo, which also has spines at sides of sixth tc'rgite, but in 
Cribodo’s species tergites 1- 5 are d(‘ns<'ly r('d-hair('d, six has gray. '’I’he 
Lang and Chapin feurales show that the hair of third tergile varies to 
dark brown, and they shoAV much black hair on legs. Thus it. miglit 
appear that the species is after all M. ikiithacnsiK; but it luis t lu' short 
broad clypeus of Eumegarhile, and Fries(‘ do('S not place' his Hi)ecies in 
that group; Fricse also says that the te'rgites of M. ikitthwmis arc 
shining, finely and spai'scly punctured; in M. stimulator tlu'y are dullish, 
the punctiu-cs nimicrous, ninning in rows. A noteworthy feature' is the 
pale hair on inne'r side of hind tibuw', the hind eelge' e)f which shows ivs 
a pale line when the insect is seen from be'hinel. 

One of the specimens carries a large' lumj) e)f e)range' re'sin uneler the 
mandibles, indicating that it is a resin worke'r. 

Megachile torrida Smith 

Poko, 2 cf, 1 9, August; Banana, both sexe's, August; Mah'la, 
2 $ , July; Faradje, 11 9, March, April, and Dece'inber; Stiinle'yvilk', 
1 9, 1 <f, April, May; Boma, 1 cf, June; Vanke'rckhove'iiville', 1 9, 
April. This looks like the male of M. rujipeit, but it is e'tjsily separated 
by the strong keel on clypeus of female and the faco of the male covered 
with light hair. 

The male from Boma is unusually small, with iiaiTejwe'r face' than 
usual. The legs, typically red, vaiy in color. One Ii’aradje' fe'nude' euul 
t-wo from Eala (BrMo) have black le'gs; the e)ther Karaelje' fe'inale's have) 
rod legs. A female from Chinche)xe) luis the hiuel t.ibuM' re'el, but hiuel 
tarsi black, and longe'r tluin in the) Faraelje spe'cimens, 

Megachile trichora Vachiil 

Ktanleyville, 3 9,1 cf, March, April; (lanuiugui, 1 9, Ft'bruary. 
Superficially re'semble's M. clypearia Friese, btit it is lenige'r anel more 
sk'nder. The male is remarkable for the* transve'rse' ke'e'l of sixth te'rgite, 
which is very short, black, wide, broadly truncate, the truncatien) seuno- 
what concave. The thick but simple front basitarsi have* a long fringe 
behind, which is mainly black, but pale at base. The face is covered with 
pale fulvescent hair, mixed with brown, and thus the male, is at once 
distinguished from AT. chrysorrhoea Gerstaocker, in which the) upper part 
of the clypeus is bare, and the lower carries a dense, pure white boeu-d. 
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Megachile truxjicaticauda C^ockcroll 
Stanley villo, 9 cT, A])ril, May; (laman^ui, 1 d^, February; Akonge, 
1 c?, S(‘ptomb(M*; Thywvillc', 1 c?, Juno. The mandibles have a large 
lootli near btxH(' bonoalh; the front coxal spines are strongly divergent; 
the sixth lergile' is covered dorsally with red tomentiun. 

Megachile venusta znalelana, new subspecies 
Fbmalb,— Length about 8 mm.; at first sight appearing to be M. andllula 
Vaclial, but ooHily (listinguislu'd by the pale (bluiah appearing) tomentum covering 
at least basal half of sixth tergite. Eyes reddish ; clypeus with a shining band from 
base to apex; mandibles black, a little red at tip, with whitish tomentum at base; 
antennae black, the flagellum very f(K>bly rufoscent beneath; hair of face and front 
cream-color, lighier and abundant at sides of clypeus, of vertex black, of checks pure 
white; mesothorax and scutellum entirely dull; no pale band in scutello-mesothoracic 
suture; hair of thorax above thin, pale fulvous, not mixed with black (thus quite 
diff<'rcnt from il/. andlluk); hair of tulxTcles yellowish, but of mesoploura dull 
almost bhiish white; h'gulae dark brown posteriorly but anteriorly (very broadly) and 
cxtc'rnally hyaline ; wings dusky hyaline, sticond cubital cell receiving second recurrent 
nervure a short distance from (‘iid, and fii’st not so near base; legs with dull white hair, 
red or reddened on inner side of tarsi, the color bright on hind tarsi; hind basitami 
short and broa<l, parall(*l-sidt‘d (as in Jl/. anciUulay but distinctly broader) ; ends of 
iami U'd; abdominal bauds slender and entire, pale flavcscent; ventral scopa pure 
white at base, bright red (without black at sides) on stornites 4 and 5, entirely black 
on sixth. 

Malola, 1 f(»malo, July 9, 1915. lu an unpublished table this runs to 
M. asarmi (\)ckoivll, from (\'r(»s, C^apo Province (J. Ogilvic). The two 
arc distuiguishod thus: 

Hair of face cream-color; t.(‘gula(' fwirtly dark; hair of thorax above fulv(‘accnt; ab- 
dominal bands y<*llowish; hind basitarsus not as long as the remaining joints 

togetli(*r; second cubital e(*ll shorter vmusia maklana Cockerell. 

Hair of face p\ir(» whit(»; t<‘gula(‘ (‘iitirely pale t(‘staceous; luiir of thorax above white; 
abdominal bands white*; hind basitarsus about as long as the remaining joints 
t()g(*th(‘r; second cubital c(*ll long(*r marua Cockerell. 

It is smallc'r than M. ekuMla ( Cockerell, with the abdominal bands 
considc'rably narrower and not so red. 

On all counts tliis falls iiean'sl to M. venimla Smith, but it is 
separable (Smith's typ(' ('xamiued) by the black liair of sixth sternito (as 
in M. anvilhda), and hair at sides of face yellowish. The sides of fifth 
sternite lack the dark or black hair which appears in M. meade-^aldoi 
Brauns, M* niarma ( /ameron, and M, seycheUerms Cameron. There are 
two places calk'd Malela; our insect came from the one 6® S., 12° 40' E., 
near the mouth of the Congo. 
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Megachile uvireixsis C\)ckor('ll 

Described in a pap(T not i)iibllshed at ihe tinu^ of writing’, from 
Uvii*a, IBelj 2 ;iaii C\)np;o (,I. Oji;ilvie). Laufj; and (^inpin collect(‘d two 
(one lacks the lu^ad) at Malola, July. This is almost exactly like M, 
'pohjchwma Cockerell, but when tlu^ abdonuai is s(hmi from above, white 
hail* projects at sides, and the sixth termite has no pal(‘ toimaitum. The 
hind basitarsi are very broad. Len^?tli of insect about 10 mm., ant(‘rior 
wing, 6.5. The mandibles are quadridentat(\ 

Subgenus CREiaHTONELLA Cock(‘r('ll 
Megachile elegans V ri(^s(^ 

Thysvillo, Juno 2, 1 9 . The hair of fac(^ and front is slightly fulvos- 
cent, not pure whit/C as in a specimen from Uvira (A. Mackie). A 
characteristic feature is the abriii)t enlargcmcmt of t.lu' \vhit(‘ hair-bands 
at. sides of tergites, making large triangular ])at.ches. Tin* v(mt.ral sco])a 
is red, black at sides. 

Megachile iaathoptera sosia (Vachul) 

Ooquilhatville, May, 1 9 ; Stanleyville, April, 1 9,10^. The fe- 
male has quadridentato mandibles, but, the hind tarsi luiv(' black hair, 
as in typical M. iarUhoptera Smith. Snnth d('Scrib(Hl the mandibh'S of 
female M. ianthoptem as quadridontate, but Mr. H. H. Ikmson has 
examined the type, and finds them quiiuiuedentate, in accordtince with 
the current identification. 

Megachile polyacantha (k)ckerell 

Boma, 5 cT, June. Three have the spinevs on transv(u\s(' k(Md of sixth 
tergite red, but in the others they an' so dark as to Ix' practically black, 
as in the typ(' from Thysville. I find in tlu' colk'ction a male', from '’Diys- 
ville, Jxine, in wliich the spiiu's are red. Thus th('. dilTc'n'tux' in color 
appeam (.o have no racial significance'. 



Gronoceras bombiformis (<!('rsta('ck<‘r) 

Dr. 11 . BificlioIT has vc'ry kindly examiiK'd the 
holotype of (L bombifomiii^m tlu' Berlin Mus('um, 
and sends a sketcli of the caudal ('ud. lie also 
states that the nuddk^ of tJui clypc'us is uniformly 


Fig. 1. OronoceraBhom- densely punctured, and th(i anterior btisitarsi arc 


b^ormis (Gcrstaccker). not SO broad as in G. combufiia. From the details 
to gives, no doubt can remain that 0. weUrmni 
o ypo y r. . wc o . g(*nuine G. bombiformis (Gors- 


tacckcr), the latter name having of course long priority. 
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KISIIIOS FROM RIO JUUUA AND RIO PURUS, 
BRAZILIAN AMAZONAS 

By F. R. LaMonte 

The Musouiu has received from B. A. Krukoff a collection of fishes 
made durinfi; 1934 in ilie following? localities. 

Rio Juriia: collected in the vicinity of the mouth of Rio Embira, a 
tributary of Rio Tarauaca, which, in turn, Is a tributary of Rio Jurua 
(70° 15' W., 7° 30' S.). 

Rio Purus; collecttnl in the vicinity of the mouth of Rio Macaulian, 
a tributary of Rio Yaco, which, in turn, is a tributary of Rio Piirujs (69° 
W., 9° 20' S.). 



Plecostomus micropunctatus, lu^w sp('ci(\s 
I)Ms<’Kn‘TioN oi<' Tyimo. Number 12598, Ani(*ri(ian MuH(‘utn of Natural History; 
oolloct('<l in tli(‘ Rio Rurun, Brazil, 1934, by Boris A. Krukoff. 

Lenid'h to base of caudal, 108 min.; depth in this hsigth, 0.5; head, to hind edge 
of occipital process, 3.4 Ky(‘ in head, 6.5 7; intororbital, 2.9; snout, 1.9-2; width of 
mouth, 3.25; adipose, 3.9; pectoral spine, 1.2; head depth at occiput, 2. Occipital 
keel(‘d, bordered on its posterior margin by a median and two lateral scutcB. Scutes 
spinulose, not carinate (‘xcept for a faint indication of keels on either side from the 
dorsal to the adipose and on the lowest row; 29-30 in longitudinal series, 9 between 
dorsal and adipose, 1 1 (+2 on tlie caudal base) betweem anal and caudal. Tjateral 
line distinct, 30. 
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Dorsal I, 7; anal I, 4. Pectoral spine curved and wide, its fiivtjiest width very 
slightly less than eye. All fin spines covered with spinules. IVetorals with teeth all 
the way to tip on the posterior margin; on tin* ant('ri()r margin large tooth and two 
small ones alternate all the way to tip. Tjower surface' of body covere'd with small very 
spinulosc scutes. Teeth (entire jaw) It* Barbel slightly longe'r t han or (‘(pial to eye'. 
Caudal deeply cmarginate, filamentous. 

Body elongate, compressed, profile sharply rising to e'ye, then me>r(' graelually te> 
the dorsal origin. Caudal peduncle compressed, its least dept h about 3 in its length. 
Head large, snout narrowly rounded in the type, more pe)int('d in smaller specimens. 
Interorbital slightly convex, thus making the orbital ridge. 

Color in preservative light brown, the ground color of the head and the posterior 
part of body from the fifth scute behind the pectoral origin lighter. Head thickly 
covered with very small dark dots except for an unmarked, very spinulost' rim from 
the opcrclc forward and around the edge of the head to about om'-fourth of eye. Dark 
patch immediately in front of the occipital proC('ss. Body spottc'd, tlu' spotis largc'r 
than those on the head, about 6 to a scute for four or fiv<' scuU's, then 3, then, from 
opposite adipose to the caudal base, 2 or 1. No spots on ventral surface of ('ither the 
body or the fin spines. There are 10 small distinct black spots on the dorsal spinr*, and 
6 to 8 on all inter-radial membranes, squeezed up close to the nc'xt ray. Two rows of 
spots on pectoral spine; faint spots on ventral spine and rays, and on adipose spine 
and membrane. Ventrals dark-tipped. The anal seems to have be('n lightly spotted. 
Caudal with six or seven rows of spots across it, th(' spots on the rays, not th(' nu'm- 
brancR. No spots on outer unbranched ray of lowTr lobe. From the fiftc'enth scute 
back of clavicle and below the lateral line to base of caudal, there' are' ne) markings 
visible except faint indications of one row of elots just bele)W the lateral line'. All the 
dots referred to in the color pattern are about one-half the size', e)r le'ss (on heael), e)f 
those of emargincAus or any of the other dotted PlecostomnSy except* perhaps the' type' 
of maddrae. I do not believe the color pattern of the spotted specie's e)f PlccodomuH 
to be diagnostic except possibly in the general size of the' spe)ts. 

This species is near P. madeirae Fowler from tlu* Madeira Rive'r, 
Brazil. The chief differences lie in the' lesser lu'ad and body de'pt.hs of 
ours, its greatcT mouth width, its shorter adipose si)in('. In P. madeirae 
the gill opening is bordere'd with slightly e'nlarge'd spiiiule's; ours has 
none. The lateral line of madeirae is ^'evideuit tis 8 simple', sunill pore's 
in ours it is well definc'd fen* the entire body length. The lowc'r caudal 
lobe is tlu' longe'i* in madeirae; the nppe'r, the le)ng('r in e)urH. In madeirae 
the posterior sides of the body are dc'seribe'd iis immacnlate' anel whitish ; 
ours differs from this as described above. Fowlt'r compare's his >s])e'cimen 
with P. cordovae fre>m the Argentine, a le)nge'r and nie)re sle'iide'r fish. 
Alipio de Miranda Ribeiro (Rev. Miis. Paulista, 1918, vol. 10, p. 629) 
describes P. Merruptus from Rio Juquifi, which seems te) be near ours, 
the description, however, is incomplete, the fish is not figured, and tlie 
type is not available to us. P. tenuicmida Steindachner is also ue'ar, but 
has fewer scutes, more teeth, and a shorter caudal pedimcle. 
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Typo and *1 cotypos 108, 103, 90, 86, 76 mm. Rio Purus 

I spt'cimon 127 mm. Rio Jurua 

Hemiancistrus brevis, now species 

Dksohiotion c)t’ Tyok. Numbor 12602, Amoricau Musoum of Natural History; 
colloctod in th<» Rio Purus, Brazil, 1934, by Boris A. Krukoff. Our only specimen. 

Longth to bas(‘ of caudal, 91 mm.; depth in this length, 4; head, 3. Eye in 
head, 6.7; int(‘rorbital, 2,1; snout 1.8. Mandibular ramus in interorbital, 3; eye 
in intororbital, 3. Width of lioad in its longth, 1.1; its depth, 1.5. Barbel, 0.1 greater 
than diameter of ('ye. Teeth, on one ramus, very shaiply hooked. Supra- 

occipital bordered by a median and one lateral scute. Hooked bristles on opercie 
Scutes, 25 in longitudinal series, very spinulosc, carinate only on the row either side of 



doi’sal to adipos(', and tin* tlux'c' scuU's bcdiuid the clavicle. Abdominal suiiace granu- 
lar ('xct'pt for nak('d si.rii) across and above vontrals. Caudal broken; caudal 
peduncle, 2 in its h'ugtln 

Dorsal, 1, 8; anal, I, ‘1. Spiu(*s not pungimt. 

(Jroiind color in i)r(*s<‘rvative; buff; small, dark spots on head, darker between 
cent(‘i* of (\V(*s iuid back to occipital proc(>ss. Body with darker blotclu's arranged in 
four iriH'gular bars, \,\\v first Ix'hind th(' dorsal origin; seecmd, at end of dorsal base; 
third at adipose origin, and the fourth and most irn'gular, before the caudal base. 
Fins all spotk'd and blottihed, tlu* blotches becoming bonds on the caudal. Traces of 
mottling on the low('r surface of the body. 

This species is deeper tlian any of those provioxisly described except 
megaoephaliuij with which it does not agree in other characters. 
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Panaque purusiensis, new species 

Description of Type. — Number 12600, American Museum of Natural Flistory ; 
collected in the Rio Purus, Brazil, 1934, by Boris A. Krukoff. Our only specimen. 

Length to base of caudal, 1 14 mm.; depth in this length, 4.4; head, to posterior 
margin of temporal plate, 3. Eye in head, 9; iiiterorbital, 2.4; snout, 1.7. Head 
nearly as long as broad, and one and three-quart(‘rs times as long as deep. Six 
spoon-shaped teeth on each ramus of the upper jaw, 5 on each ramus of lower jaw. 
Snout narrowed anteriorly, supraorbital edges only slightly raised. Supraoccipital 
with very low median ridge, ending posteriorly in a point; temporal plates not 
caiinate; interoperculum armed with a bunch of bristles, permanently everted, the 
longest one-fourth the length of head. Scutes spinuloso, very weakly carinate, most 
so on either side of the dorsal and on the anterior five scutes following the clavicle. 
Not carinate on peduncle except the last two rows which arc very weakly so; 25 scutes 



Fig. 3, Panaque purtmensUf new spc'cies. 


in longitudinal series, 5 between dorsal and adipose, 1 1 betwe^en anal and caudal. 
Supraoccipital bordered posteriorly by 3 scutes on each sid<?, T^owc^r surfaiu* of head 
and abdomen 0()mplct(4y covenjd with small granular scahm. 

Dorsal, T, 8, the last ray attached to the following scute by an inconspicuous 
membrane. Length of the base of dorsal (measured, after Regan, from first branched 
ray to last, exclusive of spine and of membrane following the lost ray) equal to the 
distance three-fourths of the way to the tip of adipose. Anal, T, 4. Pectoral spine 
extending to middle of ventral fin. Caudal deeply cmarginato ; caudal peduncle twice 
as long as deep. 

Color in preservative olivaceous with faint traces of alternate light and dark 
stripes from the back of the head to the caudal base, and on the sides of the body. 
All fins with about three dark bands which begin on the spines and may be composed 
of large dots; two bands on the adipose. The ventral surface is faintly mottled as if 
there had been dark markings. 
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This species differs from others described in the number of scutes 
bordering the supraoccipital; in its depth; the fact that the temporal 
plates are not carinate; its dorsal count, the length of the interopercular 
spines; and the tooth count which is lower than that of the other species. 


Harttia fllamentosa, new species 

Description of Type. — Number 12616, American Museum of Natural History; 
collected in the Rio Jurua, Brazil, 1934, by Boris A. Krukoff. 

Length to base of caudal, 145 mm.; depth in this length, 7.3; head, to posterior 
end of occipital process, 5.2. Eye in head, 7, intcrorbital, 3; snout, 1.7. Head twice 
as long as deep; no orbital notch. Teeth setiform. Barbel minute. Scutes 28 in 
lateral series. There are no keels in front of the dorsal; from behind the dorsal base 
there is a dorsal scries of plate-like scutes, smooth and enamel-like except for a small 
spinulose patch on the lateral edges and the posterior denticulate margin. The 



Fig. 4. Harttia filanmdoBa^ new species. 


second s(u*icH of scutes below the origin of the doi‘sal is weakly bicarinate for about 7 
scutes. Thcis<j and the lat.<‘ral series are more? or less carinate from shoulder to tail; 
the lateral and the series abov(i it approximate on the sixteenth scute and fuse shortly 
after. The ventral surface is covered with spinulose scutes up to the margin of the 
lower lip. There arc 10 lateral plat(‘s with numerous smaller ones in between, about 7 
series in mid-abdomen, 13 just before origin of pectoral. 

Dorsal, I, 7; anal, I, 5. The dorsal filament reaches to beyond the base of the 
caudal; the pectoral filament reaches half the length of the longest anal ray beyond 
the anal; the caudal filaments, on both lobes, are four times the length of the longest 
caudal rays. 

Color in preservative light pinkish-brown on body ; yellowish on head. There is a 
slightly curved, darker band about two orbits wide running from just below the posr 
terior border of eye forward to below the rim of the snout. A round dark spot about 
an orbit in diameter lies in the center of the occipital process. A dorsal stripe begins 
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l)(‘hiiKl the Uorhul btiHo tuul runs down the doi*wil horios of s(‘utos; this isnuuio up of a 
<lark spot in Iho cont(*r of oach pinkish phito-souto; a nnwlian longitudinal sl-ripo h(‘- 
fifins in tlu' niiddh* of t ho body aboui under tin* dorsal oriniii and runs dow n b(*low 1 h(» 
posterior ba'-e of the dorsal to the niar|«;inal scutes, and tluniee to tlu* caudal bas(‘. 

The spine, filament , and first two and a half doi*sal rays and their naunbranes ar(‘ 
blackish. Pectoral spine and filament are utnnark('d, li^ht, but tlunx^ ar(‘ dots or 
bloteh(‘s on th(‘ upper half of the fin. Tin* first branelu'd anal ray is black. Oaiulal 
has on(‘ and a half rays next the outer Idack on hot h lolxs. 

Cotype Ifil mm. Hio Jurua 

Boca-iuse of the small timouiii of material ])r('vi()iisly colU'Ctc'tl from 
this locality, 1 am listing lh(' entire Krnkoff Amazonas colh'ct.ion below. 
The asterisk (*) indicates not previously rt^corded for either locality. 
When not otherwise indicatt^d, specimens wert' brought in from both Hio 
PuriLS and Rio Junia. No previous records of inattTial listt'd below ixvo 


from Hio Purus. 

Aspukdinidak 

* Bunocvphahm bicolor i^teindachner lurua 

SlLUttlDAE 

Pimelodus claruis (Bloch) 

* Fimelodclla cristata (Muller and Troschel) Ihirus 

* DuopaUiiinm goeldi (Stein dacliiuu’) 

Jicmihoruhim platyrhynchos (Cuvier and Valenci(uines) 

Borubini linui (Bloch and Schnei<ler) 

* Horuhimichihys plarnceps (Agtissiz) Jurua 

* Doras granulosus Valenciennes Jurua 

Jlemidoras hachii Boulenger 


In specimens from both localities, the maxillary barlxd is fringcnl. 


CAIiLlOIlTIlYlDATfl 

* Callichlhys caLUcfdhys Linnaeus Jurua 

* Iloploslvrnum lilioralc (irancoek) Purus 

LoUI('AIUII>A14 

* Plccoslomus plccosfonius (Linnaeus) Jurua 

P, vmargimtus ((Juvi(‘r and Vahmehmiu's) 

* P, micro punclaluSf n. sp. 

* P. spinossmimus^UA\\([i\c,\\nvY Purus 

* llcmiancislrus brevis^ n. sp Ihirus 

* //. bachii (Bouhmger) I'urus 

* Lasinndstrus pictus (Castelnau) Purus 

* Pariaguc purusiensiSf n. sp Purus 

* Pamquc cochliodon (Steindaclmer) Purus 


There seems to be no adequat<‘ color description of t.his sp(*cies in the 
literature. 

Ground color (of spt^cimem 114 mm.), in preseivative, lightish buff. 
Very small dark spot,s profusely and irregularly sctitU'red ov(‘r head from 
anterior margin of eye forward. From same point backward, the spots 
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l)(‘C(>m(' incrojisins in nizo toward t ho caudal until they arc blotchct.. 

Two spots on a<ljacout scut('s arc often confluent. On the occipital 
process tln'n* is a cent ral dot on eith'u* side of tlie ri<lge, encircled by about 
five* oth(‘rs. Spot', on th<‘ posterior surface irrepjular and faint. 

* Anciatruafrmminckii (Cuvier and Valenciennes) Purus 

LoricarUi cnlaphrada Linnainxs Jurua 

* L. mnculala Bloch luma 

L, Uwa Knt‘r Jurua 

A variety of this, L. lima micwlepiihia, is described by Steindachnor 
(U)07, Anz. Akad. Wien, XLIV, p. 152) from Jurua. 

* Ij. mimii Boulenger Purus 

* Ij. Lamina (Uinther Purus 

* Ij. caritiaia Castelnau Purus 

* L. phoxoccphala Bigenmann and Eigcnmann Purus 

* IfarUia JilamrnUmi n. sp Juinia 

* Stifrifioma hjra ll(‘gan 

It is interesting to n<)t<e that there is no variation of characters in six 
sp(‘cimens ranging from 1 13 to 17*1 mm. 

Farlowvlla glafiiua (Boulenger) Juma 

CuAIlA<’n)AW 

* PHCctrogadvr rhomboidca Eig(*umann and Kigenmann Purus 

* l^Hvetrogmler amazonica Eigcmmann 

* (Uirimatvlla iscr/mc (Eigenniann and Eigenmann) Purus 

* (Utrimafnti IvucincuH (iruither Pums 

* (\ laticvpH Cuvic'r and Valencu*nneH Purus 

* (\ latior (St)ix) 

* C. imgnathua Kigenmann Pums 

* (\ vlvgauH Steindaclmer Jurua 

* apUuruH (li’mther Jurua 

* ProchiMuii nigricann Agassiz 

* Schizodon famatun (Spix) Pums 

* LcporinuH/mliTici Bloch Purus 

* L. nigroiavniafmi (Schomburgk) Purus 

* Ih'ifcon hilarii (C5uvi<*r and Valenciennes) Jurua 

* Aalpanax s]). probably (frncilior Juma 

* A. mnximua (SUnndachner) Juma 

* Tviragonoptvrm argrntvuH (Juvier 

* (luiltrm }nacr<>lvpi(Io(UH Cuvier Juma 

(taHlvropclArua HlcllatuH Kiku- Purus 

* (UirncgUila drigala ((lunther) Juma 

Thoracocharax sp Jurua 

* VhaUinm angulalua Spix 

* StHha prion crcnaluH Kigenmann PuriLs 

* Scrranalmo rhombem (Linnaeus) Pums 

* S. macMlntUH Kner Jurua 

Myloaoma nlbiHCopuH (Cope) 

ffydrolycMH pecloroMs (CUnther) Purus 

* Ckarax giblmua (Linnaeus) Purus 
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(\ limaesquamis (Copi') Junia 

* Rocboidcs mi/vrm (Sill Jurua 

* Euci/nop')tanim humrralis (ViiloncioniU's) Purus 

* Halminm hilarii Cuvic'r and Valoncionn(»H Purtis 

* Iloplm macropbthalmua (Pollogrin) l^lrus 

* nopkriflhrinuH unUa(%mlm (Hpix) lurua 

Gymnotidab 

Eigvmnarinia vimcem (Boulougor) Purus 

* Hternopygus macrurus (Bloch and Sclinoidor) Piiriis 

SciABNIDAB 

* Plagioscion sunnamensis (Blocker) Purus 

* PachyuruH bonaricmia Stoindachiu'r Purus 

ClCHLlDAB 

* Acara teirarnerus Hockol Purus 

* A. vittata Hockol Purus 

SOLEIDAB 

* Acldrus jenynsii (Giinthor) 
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STUDIES OF PERUVIAN BIRDS. XVIF 

NOTES ON THE GENERA f^YNDACTYLA, ANABACERTHIA, PHILYDOR, 

AND AUTOMOLUS 

By John T. Zimmer 

As in previous papers, the names of colors are capitalized when direct 
comparison has been made with Ridgway’s ‘Color Standards and Color 
Nomenclature.’ 

I am greatly indebted to Mr. N. B. Kinnear of the British Museum 
for notes on certain critical specimens in that institution; also to Dr. 
,1. Domaniowski of the Warsaw Museum for the loan of important 
material used in the following studies. 

Syixdactyla nifosuperciliata cabanisi (Taczanowpki) 

Andbatenops cabanisi Taczanowski, 1874, P. Z. S. London, p. 528 — Pumamarca, 
Perd; o'; typo formerly in Warsaw Muh., now lost. 

The present form ranges throughout the Subtropical Zone of Perl 
except on the Pacific side of the Andes where another subspecies re- 
places it. There arc several gaps in the known distributional line, but 
these should bo filled when more extensive collections are obtained in 
the critical regions. 

An adult male from Chaupe, near the Rio Cliinchipe, northern Perd, 
is very slightly lighh'r in dorsal coloration than the remainder of the 
series and has the tliroat a trifle more deeply yellowish, in which respects 
it shows a slight tendency toward the form of the coastal slopes. 

A young femalo from ( ihaupe luis’tho upper parts somewhat darker 
than any of the adults, and the teders of the pale markings of the under 
parts darker and more sooty, esiiecially at the tips of the feathers. It is 
quite readily separable from a young spccitnon of similis by its much 
clarkcr upiier parts and somewhat warmer under parts. 

A nearly adult male from Roqucfalda, Prov. Cochabamba, Bolivia, 
is more like the adults, though it is darker above and below. It is to be 
referred to cdhanisi, although the latter form appears to reach the Ama- 
zonian drainage at Vermejo, near Santa Cruz, from which we have a 

iKarlior papers in thia nories oomprino Amorican Museum Novitates Nos. 600, 600, 623, 624, 638, 
645, 668. 684, M, 647, 668, 703, 728, 763, 766, and 767. 
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single male. Peruvian records are from Puiiiamarca, Tarabillo, (bcocho, 
Achamal, Cliiriinoto, and Ninabamba. 

I am forced to revert to the name Syndcwtulaiov thisgcMiiis tlirougli 
the provision of the ‘International (bde of Zoological Nomenclatun'* 
wliich considers tliis name as not preoccupied by Sijndaetijlm, 

Syndactyla rufosuperciliata similis (C^hapman) 

Xenoctistes rufosuperciliatus similis Chapman, 1927 (F(*bruary 19), Ani(‘r. Mils. 
Novitates, No. 250, p. 3 — Chugur, west of Cajamavea; d ' ; Amor. Mus. Nat. Hist. 

The extremely close resemblance of tliis form to typical mfomper- 
dliata has been pointed out by Dr. Chapman in the original description. 
It is a good example of the resemblance not uncommonly found in con- 
species living at opposite peripheral points in the sjiocific range. 

A yoimg bird of undetermined sex is rather paler and gray(T abovci 
than the adults, with the superciliary stripe notably paler. Tlio imclor 
parts have the featliers all strongly margined with sooty brown, leaving 
the central areas much more sharply defined than in the cadults though of 
a lighter, less buffy tone than in a young female of cahamni (k^scribed on a 
preceding page. 

This subspecies is known from a single locality on the western side 
of the western Andes in Perd. 

Specimens Examined 

S. r. similis . — ^PEKtJ: Chugur, 2 d (inch type), 1 9 ; 3 (?). 

S. r. cobonm.— PBRtSr: Chaupo, 1 c?, 1 9 ; Hchco, 1 9 ; Clielpos, 1 d, 1 (?); 
Tulumayo, 1 9 ; Santo Domingo, I d, I 9 . Bolivia: RoqucfaUla, 1 d- 

S. r. oUaginea.—'BounK: Vermojo, 1 d. Auobntina: Hannioiiio, 2 cT, 1 9 ; 
Tafi Trail, Tucuman, 4 cf , 2 9 ; above San Pablo, Tucuman, 9 cf*, 12 9 . 

S. r, ocrito. - -Paraguay: Colonia Tn{iep(»ud(‘n('ia, 3 cT, 1 9. Argentina; 
Puerto Sogundo, MisioneH, 1 9; Santa Ana, Minionos, I d- Brazil: Silo I^ourengo, 
Rio Grande do Sul, 1 cf. 

S. r. ruJoHupcrcUiala.'-\\iiK%-ih\ Silo Paulo, rtaiiui)a, 1 d; Rio, Tlu'rozopoIiH, 
1 9 ; Macoiras, 3 c?, 2 9 ; alto Itatiaya, I 9 ; La llaiss, 1 9 - 

Syndactyla subalaris coUigata, new subspecies 

Type from Chaupo, noitliorn Poril (betwe^on Tamborapa and Man Ignacio), 
altitude 6100 foot. Adult female collcKJted April 16, 1923, by Hiirry Watkins. 

Diagnosis.— Similar to S. s. mentalisj of eastern Ecuador, in general app(*aranccs 
but chin and throat as broadly immaculate yellowish as in S. s. suhaUiriSj and pale, 
areas a little deeper yellow; head and mantle strongly streaked as in mentalis but 
clearer brown, without the fuscous tinge of mentalis j and more sharply defined against 
the blackish area of the hind nock and anterior part of mantle. 

Range. — Subtropical Zone between the Ohinchipo and Huancabamba rivers, 
northwestern Perd. 
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Dehohii'Tion of Type. Top of hoad blackish, with wtrong shaft-stroaks of 
Straw Y('llo\v; hind nock similar, but with Htr(‘aks much broader and a little paler 
yc'llovv; mantle Ihiw Umber, tinged with Prout's Brown and strongly streaked like 
tlu‘ lu'ad; rump on upp(‘r port ion brown like the mimtle but with the streaks reduced 
to inconspicuous y(‘llowish shaft-lines; posteriad, the rump becomes bright Auburn X 
Chestnut, cont.inu(‘d mor(‘ deeply on th(‘ uppc'r tail-coverts whore the shaft-lines 
become obsoh'te on th(' longest feathers. whitish with a slight yellowish tinge; 

the most latt'ral of the stn^aks on the crown forming a not especially conspicuous 
superciliary stripts slightly wider and less deeply yellowish over the auriculars which 
an* of the same* pale yellowish color, margined with dusky; malar region with broad 
huffy shaft-stripc‘s, margined with dark brown; chin and tliroat broadly Pinard 
Yellow, immaculate*; breast and sides with broad shaft-stripes the color of the throat, 
laterally inargin(*(l with dark Dresden Brown; the stripes continued down the belly, 
reduc(*d in size esp(*cially in the middle of the belly; flanks and femoral tracts warm 
Dri*sden Bi’own witli streaks nearly or quite obsolet<*; shorter under tail-coverts warm 
Dresden Brown, broadly striped with yellow along shafts; longest coverts Auburn X 
Sanfor(rs Brown on ('xposed portions, this color also tinging the adjacent, more basal 
on('s. W ings sooty, witli (*xposed outer surfaces Saccardo’s Umber; median and l&sser 
upi)er cov(*rtH with dusky C(*ntt*rs; inner ones with pale shaft-streaks; primary- 
covert.s dark(‘r than the <)th(*r upper wing-covei*ts, blackish with outer margin^ near 
Clove Brown; inn(*r margins of remiges Cinnamon-Buff ; under primai’y-coverts the 
same; rest of under wing-coverts and axillars and the carpal margin Ochraceous- 
Orangc* X Ochraceous^Taw’iiy. Tail light Chestnut X Bay. Maxilla (in dried skin) 
black; mandible dull blackish along tomia; dull yellowish along gonys; feet dusky 
brown. Wing, 87.5 mm.; tail, 82; exposed culmen, 16.5; culmcn from base, 20.76; 
tarsus, 21. 

Rkmauks. — Young females are much like the adult above though 
with some of the pale markings on the top of the head variably bright 
rufoscent. (.hiii and upper throat pale yellowish, with strong dusky 
tips, the lateral and lowermost feathers tinged with oraugc-ocliraceous; 
chest, poKsi.(‘rior part of malar region, breast, and sides orango-ochraceous 
witli some trace of pale sluift-liiu^s or areas; lower under parts much as in 
the adult but less strongly striped; wings and tail about as in the adult. 

This form clearly combines the characters of mefUalis and subalaris 
though it is not intermediate iti the sense that its characters are halfway 
between those of the other two forms; above, it is a strongly marked 
merUalia; bedow it is a strongly marked subalaris with an unusually 
strong yellowish tone. 

In merUalis the yellowish gular patch is quite small and rounded 
posteriorly, and the feathers of the most of the lower throat are broadly 
margined with olive brown, with a decidedly spotted effect. In the 
present form, almost the whole throat is broadly yeUow without dark 
margins above the chest, and on the chest and breast the pale marks 
are broader than in mentaliSf with a more striped appearance. 
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Syndactyla subalaris ruflcrissa (Carrikor) 

Xenoetistea subaktiis )uficri»sa Carkikbr, 1930, Proc. Aoad. Nal. Sci. Phila., 
LXXXIl, p. 372— Encfias, Peril; 9 ; Acad. Nut. Sci. Phila. 

I have not seen this form, described from central Pen'i. It is said 
to have the gular patch even more restricted than in menlalis, uropyg- 
ium and crissum more strongly nifescent, and the back more exten- 
sively blackish. In these respt'Cts tliere seems to be a close a])proach to 
the appearance of Thripadectes holodictun though the latter Ls not so 
prominently streaked on the belly as the members of the Syndadyla 
sid)alari8 group. The larger, heavier, and more broadly ridged bill of 
ruficrissa also must suggest Thripadectes though the resemblance is 
probably only superficial. 

Specimens ExAmsisD 

S. a.linealus . — Costarica: I <f. PakamX.: Boqui'ion, Chiiiqui, 2 c?- 

S. s. tvcarcunae. - PanamX: oast tlopob of Mt. Tacarcuna, 5 c? (incl. typiO, S 9 ; 
Tacaicuna, 1 d',2 9,1 (?)• 

S. 3. subalaris. — Colombia: Mirafloich, 1 c? (type of A', s. columhianus)-, San 
Antonio, 1 (?); LasLomitais, 2 (?); Rfo Cauca, I 9; La Piijolcra, 1 cf; Oallcra, 1 
(7); Salcncio, Icf; Corro Muncluquc, 1 (?). Ecuador: Coco, Rfo Cliiznbo, I cf; 
Zaiuma, 1 &,2 9,1 (7); El Chiral, 2 <f , 2 9; Mmdo, 1 cf; Rfo Blanco, below 
Mindo, 1 (7). 

S. s. ooUiyaia. — ^PbriJ: Chaupc, 3 9 (incl. type). 

S. s. striolaivs. — Colombia: La Candela, 2 9 ; Buena Vihta, above Villavi- 
cencio, 1 9< 

iS. s. menlaMa . — Ecuador: Baeza, 1 cf ; lower Sumaco, 3 o', 1 9 ; Oyacachi, 1 o'. 

Anabacerthia striatiooUis montaua (Tschudi) 

A(no6ofcs) montanus Tbchudi, 1844 (May), Arch. Naturg., X ( 1), p. 295 Peril; 
Mu«. Ncuchatol. 

Xmicopsoides vwnlanus jvhkii Htolzmann, 192(5 (December 31), Aim. Zool. 
Muh. Pol. Ilist. Nat., V, p. 221 -Marayuioc, Piml; Warsaw Mum. 

Specimens from northi'rn Perti and easti'ru Ecuador sliow no ri'cog- 
nizablo differentiation from tyiiical examples taken in ccmtral Perti 
although there is an apparent hiatus in the rangi' bi'tween these two an'as. 

Tlirough the kindni'ss of Dr. Domauiewski 1 havi* been able to 
examine the type of “ Xenicopsoides montanus jelskii” which proves to 
be similar to true montana in all respects oxc<>pt that of color. The 
specimen is wanner brown than fresh montana and has the pale areas 
white instead of yoUow. In other words, the yellow pigments of montana 
are lacking throughout the plumage. Since yellow lipochromes arc 
soluble in alcohol, it is possible that the typo of jeUhii was at one time 
preserved in spirits. The feathers are somewhat harsh and dry in appear- 
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ancc and some of the remiRos are still bedraggled, and the feet are 
bleached and dry exactly as they become when alcoholic specimens are 
later dried. 

The original description of jehkii gives the tail-length as 87 mm., 
while Taczaiiowski, who recorded the specimen as “Philydor morUamts,” 
gives it as 84. Actually the tail of the t3rpe is only 65 mm. ; the larger 
figures were evidently secured by measuring to the posterior end of the 
false body (the specimen was at one time mounted) instead of to the base 
of the tail. 

In the original accoimt of “jelskii,” Stolzimann asserted that Tac- 
zanowski had omitted to list this specimen in his account of JelsM’s 
collection (1874, Proc. Zool. Soc. London). As a matter of fact he did 
list it on p. 528 under the name of "Philydor montanus” although he 
erroneously credited it to Pumamarca. Ho gives the reference under 
“P. montanuf!” in the ‘Omithologio du Pdrou’ (1884, II, p. 153), where 
the description Is that of "jehkii.” Specimens from P u mamarca and 
Amable Maria were recorded and later described by TaezanowsM under 
the name " drioHrollin” and, from the description, obviously are typical 
montam. 

Since "jelftkii” and montana come from the same region, the con- 
clusion is that "jelskii” is a discolored example of morOana, differing 
probably because of postmortem change in coloration. 

Peruvian localities for montam, other than those from which 
material has been herewith examined, are Amable Maria, Pumamarca, 
Ropaybamba, and Garita del Sol. 

Anabacerthia striaticoUis yungae (Chapman) 

Philydor monianua hoUrianm Chapman (jwc Philydor rufua hoUoianua Berlcpsoh, 
1907), 1923 (August 28), Amor. Mus. Novitatos, No. 86, p. 16— Loootal, Bolivia; 
{f ; Amor. Muh. Nat. Hist. 

PhUydor mnlaiws yunga< CtiAPMAN, 1923 (November 19), Amor. Mus- Novitatos, 
No. 96, p. 1 2 new name for P. m. boUvimua Chapman. 

As nott'd by other workers, specimens from southeastern Perd 
arc referable to the Bolivian form, llecords are from San Antonio and 
Caradoc in addition to the localities from which material is now at hand. 

SpaciMZNS Examined 

A . «. montam. — PbrO: Cholpos, 3 cf; Utcuyaou, 1 <?, 2 9 ; Chaupe, 3 cf , 1 9 ; 
Lomo Santo, 1 S', 1 9 , 1 (?■> 9 ); Huarandosa, 1 cf ; San Ignacio, 1 9 ; Maraynioo, 
1 (?)' (typo of jelsMi). BetTADOE: Sabanflla, 1 cf, 1 9 ; Guayaba, 1 9 ; lower 
Sumaoo, 4 cf ; lower Rfo Sardinas, 1 9 ; Rio Oyaoaohi, 1 cf . 

•Sperimon in Wanmw Muieom. 
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A. s. 7/itw^ae.— Bolivia: Locotal, 2 cf (incl. type), 2 9,1 (?); Yungaa, Prov. 
Cochabamba, 1 cT, 2 (?). Per^t: Inca Mine, 1 cf; Santo Domingo, 2 9; Rio 
Inambari (2200 foot), 3 9 • 

Philydor pyrrhodes (C^abanis) 

A(nabates) pyrrhodes Cabanis, 1848, in Schomburgk, ‘R.(‘won Brit. Guiana,' 
III, p. 689 — (coast of) British Guiana. 

This widely ranging species appears to bo indivisible into recog- 
nizable subspecies. There is a certain amount of individual variation in 
the warmth of color on the mantle and the depth of rufous on the tail. 
The birds from north of the Amazon (Peni to Colombia, eastern Brazil, 
and the Guianas) are more deeply hued than those from south of it 
(Teff6 to Pard), but the difference is sometimes very slight and appears 
to be unworthy of distinction by name. 

In spite of the similarity of this species to P. e, erythrocerem and P. e, 
fusdpennis, there appears to be no very close relationship. The present 
species has various points of difference which are of some significance. 
The lower auriculars and malar region are uniformly deep ochreous, not 
dusky, and there are no whitish shaft-streaks on the middle auriculars; 
the remiges are a little broader at the tips and the tcrtials are suffused 
with the color of the back, not clear, dark gray; the occipital feathers 
are long and form a semblance to a crest; the tail is graduated for one- 
fourth to one-fifth of the length, not merely one-tenth; the throat- 
feathers are whitish or ochi'oous basally, not gray; and the plumage in 
general is longer and fuller. The erythrocercus group presents the opposite 
of these features. 

The only published record of this species from Perd is from Pebas, 
to which the present collection adds one locality which, like Pebas, is 
on the north bank of the Amazon. 

Sbecimenb Examined 

P, pyrrhodes.- British Guiana; Supenaam, 1 (?). Venezuela: B<Ksa dt* Hina, 
1 cT; (weHtorn) foot of Mt. Duida, I cf ; mouth of Rio Ocama, 2 <?, 1 9 , 1 (?); El 
Mercy, 1 cf; Solano, 1 cf*. Colombia: La Morelia, 1 9. Kcuador: lower Ilio 
Suno,2 &) upper Rfo Suiio, 1 cT; mouth of RioCuraray, 2 9; “Napo River," 1 (?) 
Per' 6: Puerto Indiana, 1 cf*. Brazil: Toff<», 1 cf ; Borba, 2 cT; lgarap<» Auard, 
1 c?*, 1 9 ; Rio Tapajoz, Caxiricatuba, 1 cf , 1 (? « 9 ); Tauax*^, 1 9 ; Rio Tocantins, 
1 9 ; XJtinga, near Pard, 1 9 ; Rio Negro, Santa Isab(d, 1 cf . 

Philydor rufus boliviaxius Borlopsch 

Philydor columbianus holivianus Bbrlbpsch, 1907 (February), Omis, XIV, 
p. 366 — Santa Cruz de la Sierra, Bolivia; Bcrlcpsch CoU., Frankfort Mus. 

The range of this bird in Perd is extended somewhat by the present 
collections. One male from Lagarto, upper Rio Ucayali, and a male and a 
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female from Rio Rcco, west of Moyobamba, appear to be referable to this 
form. The Lagarto bird is slightly darker on the back and on the crown 
and nape than Bolivian exsimples, and has the posterior portion of the 
ochraceous forehead slightly varied with grayish lateral margins on the 
feathers. The Rio Heco skins both have the forehead loss strongly ochra- 
ceoiis than Bolivian specimens, approaching, in this respect, the west- 
Ecuadorian form riveti, but the whole coloration is paler than in that form 
and is nearer the hues of the Bolivian skins. The relationship of these 
northern birds is thus obviously closer to boUvianus than to riveti. 

In an earlier paper (1930, Field Mus. Nat. Hist. Publ., Zool. Ser., 
XVII, p. 348) I noted a similar tendency toward a reduction of ochrace- 
ous color on the forehead in four examples from the upper Huallaga. 
The differences are not pronounced enough, however, to warrant the 
recognition of a new form baaed solely on this character. Apparently 
the more northern birds show a trend toward riveti wlulc the southeastern 
examples approach the west-Braziliau form next to be discussed. The 
specimen from Lagarto is so equivocal that it would be difficult to place 
with certainty should a Peruvian form be recognized as distinct from the 
Bolivian. 

An examination of considerable material from both eastern and 
western Brazil shows, on the other hand, that there is a definite division 
between rufus of the eastern coast and specimens from Matto Grosso. 
It is not perfectly clear whether the coastal birds do not deserve further 
division, since skins from Santa Catharina, Paranh, and Rio Grande do 
Sul, Brazil, and from Paraguay arc somewhat paler on the back and 
darker on the forehead and superciliarics than individuals from SSo 
Paulo and Espirito Santo. However, several examples from near 
Rio de Janeiro are not so noticeably different from the more southern 
birds, and, since llio de Janeiro, the proposed type locality of rufus, lies 
between Sfio Paulo and Espirito Santo, the constancy of the characters 
suggested is ojx'n to question. 

Accepting all the eastern birds as rufus, Matto Grosso spedmens arc 
recognizable by their warmer back, deeper forehead and paler crown, 
and may be known as follows. 

Phllydor rufUs chapadensis, new subspecies 

Typji from Chapada, Matto Grosso, Brazil. No. 33,639, American Museum of 
Natural History. Adult male ooUootod July 15, 1885, by H. H. Smith. 

Diaqnobis. — Similar to P. r. rufus of eastern Brazil, but back more warmly 
brown, crown and nape paler gray, less sharply defined from the back, and forehead 
deeper oehraceous with spots of the same color usually indicated at the tips of the 
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anterior and central crown fcathorh; bill heavier and apparently palei*; rufouH of 
wings averaging paler. Differs from P. r. holivian m of nortliern Bolivia by paler i)aek, 
clearer gray crown and nape, and more sharply defined frontal band. 

Range. — Northern Matto Grosso, in the vicinity of Chapada. 

DsKCRimoN OP Type. — F oi’ehead deep Ochrac(K)Us-Buff, rath('r shaiply d(»fined 
from the light Mouse Gray of the crown and nape, tliough th(‘ ant<Tior f('ath(M*s of the 
crown have small dull ochraceous spots; the color of the foreh(‘ad is continm‘d pos- 
teriorly over the eyes to the sides of the neck in a broad superciliary st ripe; back light 
Saccardo's Umber, approaching Isabella Color on the rump and uppc'r tail-covcrts. 
Entire under parts bright Ochraceous-Buff, deeper anteriorly and somewhat tinged 
with brownish on the flanks; a narrow* postocular line of Mouse Gray on the upper 
border of the auriculars separating the superciliary stripe and the rest of the auriculars 
and continuous with the gray of the liind neck. Remiges largely Kaiser Brown X 
Hazel with dusky areas at the tips of the outer secondaries and iniKT primaries, 
increasing in extent toward the outer primaries wher(‘ the rufous is r(‘striet(*d to the 
base of the inner web; tertials with a slight brownish wasli; upper wing-coverts 
slightly lighter rufous, but alula and primary-coverts dusky, wiili margins very 
narrowly dull rufescent; under wing-coverts and axillars like th(' throat. Tail dark 
Ferruginous X Hazel with a wash of the color of the mmp on th(‘ basal portion of t he 
lateral margins. Maxilla horn-color (in dried skin); mandible dull ycilowish; feet 
light brown. Wing, 96 mm.; tail, 92; exposed culmen, 16.25; cidmen from base, 
22.25; tarsus, 23.75. 

Hemajrks. — F emales like the males but slightly smiillor. Wings, 
83-90 mm.; tail, 87-88; cnlmen from base, 20.25-22.25; tarsus, 22.5- 
24. Males have the wing, 91-101 mm.; tail, 88.5 -92; cnlmen from base, 
22.5-23; tarsus, 23.5-24.5. 

Specimens Examined 

P,r,rufu8. — Brazil: Sen'a do Itatiaya, Ponto Marombo, I cf; Monte Serrat, 
2 9 ; Espirito Santo, Serra do Caparflo, I cf, 1 9 ; Silo l^aulo, Alto (1(‘ S(‘iTa, I cf*; 
Silo Sebastiflo, 1 c?**; Fazenda Cayoa, I ^ 2 9^; Paraiid, Corvo, 1 9; Tibagy, 

2 cf, 2 9 , 2 (?); Santa Catharina, Salto Pirahy, 2 c?*; Ouro Verde, 2 c?*, I 9 , 1 (?); 
Rio Grande do Sul, Ilansa, 1 9; Lagoa Vermelha, 1 cT, 2 9; En'bango, 1 9; 
Nonohay, 4 cf , 2 9 , 2 (?). Paraguay: cast of Villa Rica, 2 d^; Abai, 1 cT, I (?). 

P, r. ckapodemk. Brazil: Matto Grosso, Chapada, U o' (Inel. type), 6 9 . 

P,r,holivianus. Bolivia: V(‘nnejo,3 cf, 1 9. PKRtJ: Lagarto, upper Ucayali, 
1 cf; Rio Seco, west of Moyobamba, 1 c?*, 1 9; Iluacliipa, 1 cfS* Vista Al(‘gre, 

3 9^ 

P.rMveti. — Ecuador: Qualoa, 1 <f; Mindo, 1 cT. 

Philydor raficaudatus (DH)rbigny and Lafrosnayo) 

Amhales ruficaudatus D'Oebtqny and Lafrbbnayb, 1838, ^Syn. Av./ 2, in Mag. 
Zool., VIIT, cl. 2, p. 15 — ^Ym*acarcs, Bolivia; Paris Mus. 

Anabates ruficaudus Sclatbr, 1858, P. Z. S. London, XXVI, p. 456 — Gualaquiza, 
Ecuador — (now. emend.). 


Specimens in Field Museum of Natural History, Chicago. 
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PhUydor suhjlavescens Caba.nj», 1873, Jour, fttr Ovn., XXI, p. 66 — Monterico, 
n. c. Ayaeuclio, Pcrd; Berlin Muh. 

Anahazenop»imm(Uiulatm Allbn, 1889, BuU. Amor. Mus. Nat. Hist., II, p. 92 — 
northern Bolivia; Amer. Muh. Nat. lliht. 

Philydor emphrys Bhktjsphcii and Stolzmann, 1896, P. Z. S. London, p. 376, 
in text -La Gloria, Pens ; $ (juv.); WarHawMus. 

Twenty-six specimens from various localities show no particular 
divergencies correlated with distribution. Several examples are in 
immature plimiage and show such lack of certain characters attributed 
to the young of this species that it is evident there has been some earlier 
confusion with another species. The conflyict proves to have been with 
subfuhus, and a full discussion will be found in the treatment of that 
form. 

I have bec'u imablc to find any dose relatives of ruficaudaius. Some 
of its characteristics are such tliat it could find an equally suitable posi- 
tion in the genus Anabwerthia, but in other respects it might be out of 
place there. In any case it appears to bear no very close relationship 
with sttbfulvuH. 

Owing to tlie confusion which has existed, it is impossible to be 
certain of all the records wliich properly belong to this species, but with 
the help of occasional descriptive notes, the following Peruvian locali- 
ties have been taken to belong here: Monterico, La Gloria, Cosfiipata, 
and Yahuannayo. Other localities are shown in the list of material 
examined, which foUows the accoimt of the next species. 

Philydor orytbrocercus subfulvus Sclater 

PMlydor HubfulvuH Solatkr, 1861 (November), P. Z. S. London, p. 377 — Gutdar 
quiza, Beuador. 

A series of tw(>nty-two specimens of this form from northern Perd, 
eastern ICouador, and southeastern (-olombia, together with twenty-six 
skins of Philydor ruficnudcdm, has permitted a careful analysis of the 
charactc'vs whicli are distinctive of the two groups, in winch there 
appeal's to have been some confusion. Both occur together over a 
considerable range. 

The serii's of rufwaudalm contains several specimens of undoubted 
immatiuity, judging by the acuteness of the rectricos and the comparar 
tivc fluffiness of the plumage, but without exception they fail to show any 
definite rufescence on the margins of the upper tail-coverts as described 
for the young of tliis species. The back is, furthermore, not brownish but 
a duller or grayer tone of olive green than is shown by the adults. The 
under parts are hardly more fluffy than in the adults, but are a little 
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paler and duller yellow of the same hue as in the full-grown birds. The 
sides of the head are, however, different, and are inclined to bright orange- 
ochraceous on the lores, superciliary stripe, lower half of the aiiriculars, 
and a malar stripe reaching to the' bast' of the bill. This stripe is railier 
shajply defined from the paler yellow of the throat which encroaches on 
the lower margin of the malar sptwK'. The under wing-cov('rts are dtH'p 
buff but are hardly darker than the inner margins of the remiges which, 
in turn, are rather sharply defined from the dark portion of the web. 

The immature specimens of P. e. subfubm are quite distinct (I 
exclude P. e. ochrolaemus of southeastern Perd and Bolivia which is a 
separate form as will be discussed later). Here the upper tail-coverts 
are strongly rufous with only an ill-defined dusky area near the shaft; 
the lower rump is suffused with rufous; the mantle' and top of the head 
ai'e brown; the supercihaiy striiie is orange-ochiaeeous but the malar 
region is rather exactly like the throat or, if slightly dee}X'r than the 
gular midline, it grades insensibly into it. Posteriorly, the' malar area is 
more deeply tinged with orange-rufous and this color is carried behind 
the auriculars to the sides of the neck and even to the hind neck, while 
anteriorly it becomes diluted. The entire group of aiu'icular feathi'rs is 
relatively uniformly blackish (sometimes dark brown like the top of the 
head), with pale shafts or shaft-stripes, and this dusky color is carric'd 
beneath the eye to the base of the mandible in a narrow stripi' on the 
upper margin of the malar region. The under parts are lik(' the lowc'r 
throat, buffy or orange-ocliraceous as the case may be, with the under 
tail-coverts quite strongly nifeseent and t he flanks brownish. The under 
wing-coverts are deeply ciunanion-rufous, notably mori' intensely colored 
tlian the inner margins of the remiges which are not (piite so sharply 
defiiK'd as in P. ruficaiulatus. 

These charactem ar<' ad('(juate to jilace any of the young birds. 
Th(' interesting discovery has been that the adults of mbfulvim arc' quite' 
easily separable from those of P. e. ochrolaenim which, in supe'rlicial 
respects, they resemble much less than they do the adults of rujicaudntm. 
The young of subfulvus are relatively similar to the adults of ochroUiemm 
except for more grayish, less nifesce'nt, wings; darker and duller dor- 
sum; less extensive rufous color on the rump; and paler throat. The 
adults of mbfulvus have the under parts dull pale kiff; without any 
orange tints (though witliout the primrose-yellow tints of ruficaudalus)’, 
the back is more olive than that of the Juvenals (but decidedly browner 
than in ruficavdatus)] the uropygium is about as in the Juvenals, 
decidedly nifeseent, at least on the margins and tips of the upper tail- 
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coverts (and molting, examples are renewing tliis feature unaltered) ; the 
superciliary stripe is deeper buff than the throat ; the dusky area involv- 
ing all the auriculars, the subocular space, and a hne over the malar 
area to the bas(' of Ihc* mandible is as in the juvenals, in decided con- 
trast to the condition in rufiraudatus. 

Taezanowski’s descripiion of this form in the ‘ Ornithologie du 
PiTou,’ II, p. 152, is very good for the adult and belongs where he placed 
it, not under ruficaudaius where it has since been transferred. 

One feature, wliich imdoubtedly has much to do with the confusion, 
is that the adult plumage of mbfiihtis is ratlier looser in texture than that 
of adult ruficaudatus, which gives a wrong impression of immaturity. 
The immature nuhfulvus has even more decomposed plumage. 

I have no hesitation in assigning stibfulvus to the erythrocercus group 
on examination of nearly a himdred examples of the two forms hitherto 
assigned to this group. The general resemblance is very striking in 
almost all respects. The same facial characteristics exist in distinction to 
ruficandatus; the contiasting areas of the under side of the wmg are 
similar; the texture of the plumage is the same; and other features are 
shared in common. IVue erythrocercus is much more ohve in color, but 
lyra is decid('dly brownish, though both these have more rufous on the 
uropygium than does suhfidvus. A single immatiu’e example of erythro- 
cercus, from h’jiro, Brazil, is strikingly similar to the juvenals of subfulvus, 
with the superciliary striiK*, sides of neck, and luider tail-coverts notably 
orange-rufous. 

In general, subfiiJ/ous has a shorter tail than ruficaudatus (<f , 59- 
69.25 mm. as against 69-77.5; 9, 55-67 as against 63-65.6). The measure- 
ments given by Hclater for the type of subfulvus show the tail 2.8 inches 
(=71.12 mm.), which is larg<'r than in any of the examples that I have 
referred to that form. However, Mr. Kinnear writes me from the 
British Museum that this tyiie luis the auriculars all dark in color like 
the top of the hejwl, with a dark line continued forward below the eye to 
the biise of the bill; tlw' malar region is like the throat, not decidedly 
mor(' orang('-rufo»iH; the rump is somewhat more rufescent than the 
mantle and Hu* upper tail-coverts distinctly more so though not so mark- 
edly rufous as in an example from Cosfiipata. These points leave no 
doubt of its agreement with the series now before me which I have 
referred to subfulvus. The Closflipata bird is equally certainly referable 
to ochrogaster which differs from subfulvus in the manner stated. 

Mr. Kinnear further remarks that a specimen of P. ruficaudatus, 
also from Cosfiipata, has a dark line below the eye as in subfulvus. 
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Among the apocimens of rujicaudatius at hand. I can find none in which 
tliis line is so well developed as in inoal nubfidiiui^, althovigh an occasional 
skin shows a anggesiion of such marking very poorly d(‘velo]i<'d. On the 
other hand a young male of md)fuloiui from the Kf(» Huno has tlu' stripe 
rather poorly developed, although in other respects it is in perfect 
agreement with other members of its subspecies. Apparently this 
feature is not of absolute constancy, although in the great majority of 
cases it is quite serviceable as a taxonomic critc'rion. The presences esr 
absence of rufous on the urespygium appeal’s to be* quite constant. The 
only records assignable to subfulvus from Perti arc thexse from Anayacu 
and PomarA included in the material listed bc'low. 

Phllydor erytbrocercus Ijra C^he^rrie* 

PhUydor erythrocercus lyra Chbkiue, lOlfi, Bull. Anie'r. Mus. Nat. Hist., XXXV, 
p. 186 — 6lh of March Rapieii, Rio Roohevell, Brazil; 9 ; Amer. Mus. Nut. Hist. 

Seventy-five specimeas from regions soutli of the Amazon, frenn 
Pai-a to eastern Perd, can not be satisfacteirily subdivide'd. The birds 
from the eastei’mnost localities tend to approach tlie coloraliein of tyjiical 
erythrocercus, being slightly more greenish (less brownish) olive and meire 
yellowish (less buffy) below, thoiq?h the brown wings and nifous shoulder- 
patch are loss modified. Birds from the westernmost loealitu's are sonu*- 
what duller above with a trace of grayish, while the skins from more 
central regions are brownest, roacliing the maximum on the (Jy-ParanA 
and the upper Rio Roosevelt whence the form was described. There is 
such a gradual transition from one extreme to the other that it is im- 
possible to draw a definite line segregating any distinctive races and the 
form is best left undivided. 

Records from Perd which b(‘long to lyra are from ( 'liamicuros and 
Jeberos. 

Philydor erythrocercua oebrogaater Ilcdlmayr 
PhUydor oclirogastrr IIkiliI.mayk, 1917 (Febiuary), Verh. Oin. (les. Bayern, 
Xni (1), p. UJ -Chanchainayo, Dept. Juiifn, Porti; <?; Munich Miw. 

This brightly colored bird is probably b<'st placed in th(' erythro- 
cercus group. The cumamomeous color of tks wings is a little brighter 
than in lyra and the rufous of the uropygium perhaps a little darker, but 
in dorsal aspect there is much resomblanco between these two forms. 
In ventral aspect, ochrogaster is more intensely colored than any other 
form of the group, although immature examples of suhfukus go far in 
its direction. One young male from Zamora, Ecuador, and a young 
female from PomarA, Perd, have the throat as strongly ochraeeous as the 
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breast, but they have dull-colored Avings and back and the rufous of the 
uropygium is much reduced and confined to the margins of the feathers. 
They Ix'long wilhout question to subfiilvus, though in ventral aspect they 
suggest ochrogmter. 

Th(' dusky lin(> from the auriculara to the base of the bill is not so 
strongly developed in ochrogaater as in erythrocercus, lyra, and suhfuhus, 
but is mor(' pronunced than in P. ruficaicdaius. 

In general, ochrogankr is thus intermediate between lyra and sub- 
fulmis, having the cinnamomeous wmgs of the former and the ochraceous 
under parts of the young of the latter, both in greater intensity, while the 
rufous of the uropygium is developed to an exactly intermediate degree. 
The olive tone of the head and mantle approaches the condition of true 
erythrocercus although it is not so clear in tone. 

Records of ochrogaster from Perd are from Clianchamayo, La Gloria, 
Huaynapala, Marcapata, and Cosfiipata, and other localities arc added 
below. 

After ciireful comparison of the erythrocercus group with erythronotus 
and fuscipenriis, I am convinced of the close relationship existing among 
them. Th(' gray wings of erythronotus and fuscipennis are reflected in 
the clouded remiges and uppc'r wing-coverts of subfulvus which are 
dai'ker than in erythrocercus, lyra, and ochrogaster. The ochraceous color 
of the under parts is .similar to the hue in immature subfulvus and ery- 
throcercus, and the bright rufescence of the hind neck and sides of neck 
similarly fiiuls its counterpart. The proportions and actual measurements 
are much the same. The coloration of the auriculars and malar region 
shows the same characteristic pattern, and other details of coloration 
follow a similar dAWgii. 

With regard to the proper differentiation of erythronotus and fusci- 
penrns, I am unable to draw final conclusions owing to lack of Colom- 
bian material. Two specim<'ns from the Ghimbo region of northwestern 
Ecuador differ slightly from a s('ries of sixteen birds from eastern 
Panamfi by somewhat llghU'r and clearer coloration. On the other hand, 
six specimens from wc'sU'rn Panamfi are darker and deeper in coloration 
than those from tlu* eastern part of the same country. Presumably the 
west-Panamanian birds repr(>sent fuscipennis and the east-Panamanian 
and west-Ecuadoriau examples erythronotus, but of the latter I do not 
known which is more typical. Judging by plate vii, in volume XV of the 
‘CatalogAie of Birds,’ the west-Ecuadorian birds are the nearer to true 
erythronotus; the east-Panamanian series is then rather exactly inter- 
mediate between it md fuscipennis, though closer to erythronotus. 
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With tliis a»sf50cijxtion, Ibo rango of the ^spocios may bo dividod on 
easily established lines. The ty])ical form, erythrocercuHj inhabits the 
north bank of the lower Amazon, reaching northward into tlu^ (Juianas 
but apparently not west of t.he llio Negro; Ij/rn inhabits the (^ntire south 
bank of the Amazon; reaching north('ru MaranhSo to the eastward and 
extending up various tributaries to the southward, though not reaching 
any considerable elevation; ochrogaster inhabits central and southern 
Perti and northwestern Bolivia at slightly higher eUwations than lyra 
though still within the tropical zone; subfulvuH replaces lyra north of the 
Amazon in northern Peni and eastern Ecuador, reaching southeastern 
Colombia; erythronotm inhabits the ai*ea extending from northw(\stern 
Ecuador through central C^olombia to eastern Panaim\; awASmvipennis 
occupies at least the ('Caribbean side of westcnm Panama. 

The resemblance of erythronotui< and funcipennii^ to Philydor 
pyrrhodes I believe to be purely casual and not a sign of clos(» relation- 
ship, P. pyrrhodes is a widely ranging specuss which occupi('S i)ortious 
of the ranges of various members of the en^throccrcm group in addition 
to certain regions from which thc^ latter are not known, but n'semblance 
appears only in the cases of erythronotm awAJuscipennis whos(‘ rang(vs are 
separate from that of pyrrhodes. 

Specimens Examined 

P. c. erythrocercua. — Brazil: Faro (Ciistanhal), 12 cT, 7 9. Bhitihii (Ixtxana: 
Tumatumari, 1 9. 

P. e. lyra. — Brazil: Rio RooHOVolt, 6th of March lUipidh, 1 9 (typo); Barilo 
Melgaco, 1 cf ; ITtinga, near Pai’il, 2 cf, 1 $; Rio Tocantins, Baiilo, 1 cT; Haiilo 
(Podral), 4 cf, 4 9 ; Mocajuba, 2 9 ; Rio Curml, llha Malocca, 1 cf ; Rio Majary, 
Rc'croio, 1 cT; Rio Xingti, Tapani, 3 cf, 2 9; Poito do Moz, I 9; Villarinho do 
Mon to, 1 cf,2 9; Rio Tapiljoz, Tauary, I cf; Piquiatuba, I cf; Caxirioatuba, 4 cT, 
2 9 ; fgarap^^ Brabo, 6 cT, 2 9 ; himoiil, 1 cT, 1 9 ; Rio AinazoJias, Villa Bella 
Impx'ratrtz (S(‘rra d<' Parintins), 3 cT, 1 9 ; (Lago Andinl), 4 cf , 7 9 ; Rio Madeira, 
Igarupi'* Auard, 0 cT, 6 9; Rosarinho (Lago Hanipaio), 1 if; T(‘fr^'‘, 1 9. Pwitt;: 
Orosa, 1 9; Rio Ucayali, Lagarto, 1 cf ; Contiunana, 1 9‘. 

P. c. suhfulvus. K(jxjadou: Rio Huno, above Avila, 2 1 9, 1 (?); low(‘r Rio 

Suno, 1 cT , 1 9 ; month of hagarto Cooha, I cf, 1 9 ; mouth of Uto Ouraray, 3 9 ; 
Zamora, 3 d; '"Napo,"' 1 (?). Colombia: ha Morelia, 1 cf, I 9. RwiiC; Anayaeu, 
2 d; Poniard, I 9 ; mouth of Rio Santiago, 1 d^ 

P. e. ochrogaater.- VviHt: RioTavara, 1 9; Marcapata, I 9; Iluachipa, 1 
Bolivia: Mission San Antonio, 1 cT, 1 9. 

P. e. erythronotua.—}ilcviAj>im: Bucay, I d; Chimbo, I (?), PanamA: Tacar- 
cuna, 6 cf, 6 9 ; Tapalisa, 1 9 ; Cituro, 2 cf, 1 9 • 

P. e. ficacipennia . — PanamX: Chiti-d, 1 9; Rio Calovdvora, 2 cf, 2 9; (no 
locality), 1 (?). 

iSpocimensin Field Mueeuin of Natural History, Chi<‘ap;o. 
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P. ruficaudatm . — Ecuador; mouth of Rio Curaray, 1 c?, 1 9 ; below San Jos6 
do Sumaco, 1 cf , 2 9 ; Rio Suno, above Avila, 4 c?*, 2 9 ; lower Rio Suno, 1 9 ; 
above Arehidona, 1 9 , Venezuela: (wohtom) foot of Mt. Duida, 1 cf ; Cafio 
Seco, 1 9 . Brazil: Rio Guamd, Santa Maria do S. Miguel, 1 “ cf ” [? = 9 ]; BarSo 
Molgiigo, 1 cT. Bolivia: Mission San Antonio, 1 cT; no locality ( =n. Bolivia), 1 (?) 
(type of A. imnuiculatus). PERtJ: Rio Ucayali, Lagarto, 3 cf, 1 9 ; Rio Scco, west 
of Moyobamba, 2 cf; Rio Tavara, I 9 ; Candamo, 1 d', 

Automolus ixifuscatus infuscatus (Sclater) 

Anabates infuscatm Sclater, 1856, Ann. Mag. Nat. Hist., (2) XVII, p. 468— 
upper branohcK of Peruvian Amazons (Verreaux collection, 1854); British Mus. 

Anabates t:-iclateH Pelzeln, 1859, Sitzungsb. Akad. Wiss. Wien, math.-naturw. 
Kl., XXXIV, p. Ill (in t<‘Xt)““new name for Anabates infuscatus Sclater (preocc. 
errore). 

The exact site whore tlie typo of infuscatus was obtained is uncer- 
tain, but thc‘ question is not of groat importance since the birds from both 
banks of the Amazon in ('astern Peni are alike. 

Records from Pc'rii are from Jeberos, Chayavitas, Yurimaguas, 
Shanusi, and ^^^eruvian Amazon to wliich other localities are added in 
the list of spc'cimens examim'd. There is also a record from CosfiLipata, 
based on a skin (or skins) collected by Wliitely in 1871, but the where- 
abouts of the specimen! are unknown. It is the only record from extreme 
southeast era Pc'rd. 

C^omparative studi('s have shown that cervicalis has a more restricted 
range than heretofore supposed and that the birds from the Rio Negro 
of Brazil and the upper Orinoco of Venezuela deserve separate recogni- 
tion, The dc'seription follows, 

Automolus infuscatus badius, new subspecies 

Tyre from Playa (l(‘l Rio Basi', Mt. Duida, V('nozuola; altitude 550 feet. No. 
273,970, American Muw'um of Natural llislory. Adult male collected November 25, 
1928, by t he Olalla brot 

Diaonohih. Himilar to A, z, cervicalis of British Guiana but back distinctly 
warmeu* brown, k'HS <)livae(‘ous, and the rufous color of the top of the head darker; 
u«d<‘r wing-coverts (lull(*r, k'ss brightly rufescent. 

Ranoe, Hotithwc'stern V(‘nezu(‘la, on the upp('r Orinoco and Caura rivers, the 
vicinity of Mt. Duida, and the Oassiquiare region, ranging along the right bank of the 
Rio Negro, Brazil, to (nc'ar) th(‘ mouth of that stream. 

Dbhcwiption oit Type, —Top of head slightly crested, Prout's Brown; back 
anteriorly warm dark Brussels Brown with a tinge of Saccardo's Umber; lower back 
more ruf<*flc<»nt, gradually passing into bright Chestnut on the rump and upper tail- 
coverts. Lores dull whitish; no pronounced superciliary stripe but feathers above 
auriculars with brown edges and buffy shaft-streaks; auriculars and subocular 
feathers also with grayish-brown margins and pale shafts; lower margins paler and 
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not aH sharply defined from the throat as in *1. i. uifuacatus; throat n(‘ar Massicot 
Yellow; breast somewhat shaded with a dull brownish hu(‘; belly dull Iniffy; sides 
and flanks light Olive Brown; under tail-coverts dull buff, ting(‘d with cinnamom(‘()us. 
Wings sooty brown, with exienial margins near the* color of tlu* back; upper wing- 
coverts a little brighter; under wiug-eoveHs dull Cinnamon-Huff with a brownish 
tinge, darker on the under primary-coverts; inner margins of r<*inig<^s cinnamomeouB 
buff. Tail dark Chestnut. Maxilla blackish brown (in dried skin) ; inandibli* dull 
yellowish; feet dull, dark brown. Wing, 9*1 inm.; tail, 7t)] exposed culmmi, 10; 
culmcn from base, 24; tarsus, 22. 

Remarks. — F emales similar to the males but averaging sliglxtly 
smaller. 

I have only three examples of the Guianan form, two of which arc 
from Faro, Brazil (which has a pronouncedly Guianan avifauna), but 
these tlu'co agree in their characteristics and cannot b(^ matched in a 
series of sixty-nine specimens of the now form. Various authors, more- 
over, have stated clearly that the back in cervicalii< is olivc^ brown (as it is 
in my three specimens) and it is impossibh^ to call tlu^ color of back in 
badius at all olive in hue. Home examines are ovon more warmly colored 
than the skin I have selected for the types which is of av(u*ag(^ color, and 
though some birds, on the other hand, are a little lighten in t»ono, all have 
the warm hue that characterizes It appcuirs, th(u-(‘fore, that 

cervicalis is intermediate between badius and paraensis. 

Dr. Hellmayr (1925, Reid Mus. Nat. Hist. Publ., Zool. Her., 
XIII (4), p. 213, footnote noted that Marabitaiias and Manaos birds 
were more russet above than Gxiiauan specimens of cervicalis but at- 
tributed the difference to postmortem change in old skins collected by 
Natteror. The fresh material now available shows that th(^ character 
has definite existence. I have no skins from the l(‘ft bank of t-lu^ Rio 
Negro at Manaos and can not state wh('ther th(‘ birds from (hat region 
are badius or, perhaps, intermediate' b('tw('<»n hr and cervicalis of the 
Jamundfi region. Tlie single example from tlu' lower Nc'gro, aenKss from 
Manaos, is tyincal badius, 

HWflCIMMN’S ExAMINMI) 

A. i. infuscalus, Pajufir: mouth of the Rfo Urubamba, 1 cf, 1 9 ; Hantn Rosa, 
Rio Ucayali, 2 cT, 3 9 ; Uagarto, I cf, 1 9 ; Puorto Bornuldoz, 3 2 9 Puerto 

Arturo, Yurimaguas, 1 9^ Anayacu, 1 cT. Kouador; Rio Huno, above Avila, 
1 cf; lower Rio SuiK), 1 cr,2 9; mouth of Rio Ouraray, 3 9. Colombia: Klorencia, 
1 cf, 1 9 ; La Morelia, 2 cT, 1 9 . Brazil: Teff6, 2 cf , 3 9 . 

A. paraerms.-- B razil: Rio Madeira (right bank), Tgarap^ Auartl, 1 cf, 1 9; 
Rio Majary, Recreio, 1 9 ; Rio Tapajoz, Igarap6 Brabo, 2 cf, 3 9,1 (?); Oaxirica- 
tuba, 2 cf ; Tauar^, 2 cf , 3 9 ; Rio Xingfi, Tapard, I 9 ; Porto do Moz, 1 9 , I (t); 

^Spooimons in Fiold MuBAum of Natural History, Chiooao. 
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Villarinho do Monte, 4 o', 2 9 ; Rio Iriri, Bocca de Cunii!, 1 o’; Rio Tocantins, 
Camctd, 1 9; Mocajuba, 3 cf, 1 9; Baiao, 1 9; Utinga, near Pard, 1 cf; “Upper 
Amazon,” 1 (?). 

A. i. wmenK*. — Brazil: I<’aro, 1 <f, 1 9- Bkitibii Gtjiana: Meamu mouth, 
1 9. 

A. i. badius.— VBKHZxnaiiA: Mt. Duida, Playa del Rio Base dc? (incl. typo), 
3 9 ; Foothills Camp (Pie del Ccrro) I o’, 3 9 ; Cafio Le6n, 1 c?, 1 9 ; Cafio Seco, 

1 o’, I 9 ; Rio Pcscada, 2 cf; (western) foot of Mt. Duida, 2 cf ; Rio Caura, La 
Unidn, 2 o’, 1 9 ; Rio Cassiquiaro, El Mercy, 2 cf, 1 (?); oppoistc El Mercy, 2 cf, 

5 9 ; Solano, 1 cf ; Buena Vista, 1 cf ; Rio Huaynia, junction of Rio Cassiquiare, 

6 cf ; Rio Orinoco, mouth of Rio Ocamo, 3 cf , 2 9 ; opposite mouth of Rio Ocamo, 

2 cf , 1 9 . Brazil; Rio Uaupds, Tahuapimto, 3 cf ; Rio Negro, Yuoabi, 2 cf , 2 9 ; 
Tatd, 3 cf , 2 9 ; Tabocal, 4 cf ; Mt. Cuiycuryari (500 feet-2000 feet), 2 cf , 4 9 ; 
Muirupinima, 1 9. 


Automolus dorsaliB Sclator and Salviu 
A utomolus Anrsalu Sclatbb and Salvin, 1880, P. Z. S. London, p. 158 — Sarayacu, 
Ecuador; British Mus. 

I’lvo skins from tho Kfo Hoco, west of Moyobamba, furnish the first 
evidence of the ocom'renc(' of this species in Perd. One of the slcins, a 
young male, agrees in detpivil with tire coloration of the type of dorsalis 
as described. Two skins from castt'm Ecuador, Zamora and Zuna (Efo 
Upano), are somewliat l(*ss strongly colored on the under parts, and there 
are other specimens from (kdombia, Ecuador, and Perd which are in 
normal adult phunage except for their rufescent superciliaries. In the 
fully adult phunage there is no trace of oohraccous color on the sides 
of the head nor on the throat, breast or belly. It is obvious, however, 
that only a single species is involved and that the differences arc 
ontogenetic. 

Dr. Ilellmayr has suggested (1925, Meld Mus. Nat. Hist. Publ., 
Zool. Her., XIll (4), p. 215, footnote) the possibility of relationship 
between dorsalis and inf i/sra(us. The maU'rial at hand rather effectively 
disposes of this possibility in the negative direction. Bpecimens of both 
specii's are at hand from several localities in Ecuador and Colombia and a 
coin])arison of the, two serira shows a number of differences which are not 
of the sort indicated by the known subspecies of infuscatus. 

It apjK'ars tliat infuscatus has a differently shaped bill, with the 
outUno much more decurved in lateral aspect, the maxilla narrower toward 
the tip, and tho culmen more sharply ridged. There is no strong semi- 
lunar patch of pale coloration below tho eye as in dorsalis, and the differ- 
ence in tho size of the sexes is much less pronounced. Ininfuscatus infus- 
catw, our material shows tho males to have an average wing-length of 
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93.3 mm. ; the females, 89.8. In dw'salis the wings of the males measure 

96.4 as against 85.8 in the females. The contour feathers of infuscatus 
have a more compact appearance than those of dorsalis which arc more 
“hairy’' in texture. Other differences of color and details of pattern 
exist but may not be so significant as those I liave mentioned. In any 
case the evidence clearly points to the specific distinction of the two 
groups. 

Specimens Examined 

A. dorsalis. — Colombia: La Morelia, 1 cT, 1 9; Floroncia, 1 9. Ecuadok: 
Zamora, 2 cf; Rio Suno, above Avila, 2 9 ; below San Jos6, 1 9 ; mouth of Rio 
Curaray, 1 cf; Zuna, Rio Upano, 1 [9J. Pbb^t: Rio Seco, west of Moyobamba, 
3 0^,2 9. 

Automolus rubiginosus watkmsi Hellmayr 

Automolus watkinsi Hellmayr, 1912 (January 25), Verb. Om. Gcf,. Bayern, XI 
(1), p. 160 — ^Yahuarmayo, Marcapata, Ford; 9 ; Munich Mus. 

Originally described from a single specimen, the characters of this 
form have since been substantiated by two additional examples from 
San Gaban and Chaquimayo in the same region of southeastern Perti. 

I have not examined any specimens of this evidently well-marked 
subspecies, but fortimately Hellmayr’s original description is sufficiently 
detailed to show certain characteristics that now become important for 
fixing the identity of a specimen from northern Perti. 

According to Hellmayr’s description, watkinsi has a light olive- 
brown back, with the crown and hind neck sharply defined and chestnut 
rufous. Since these features are not those of the north-Peruvian bird, 
the latter may not be referred to watkinsi, and since it doc^s not b(4ong 
to any other known form, it may bo described as follows. 

Automolus rubiginosus moderatus, now subspecies 

Type from Rio Seco, west of Moyobamba, Perti; altitude 3000 feet. No. 234,721 , 
American Museum of Natural History. Adult male with enlargt^d gonads, colh'cted 
July 17, 1925, by Harry Watkins; original No. 9422. 

Diagnosis. — Similar to A. r. watkinsi as described, but crown and hind n(‘ck like 
the back, only faintly tinged with a warmer tone, and rather sharply defined from the 
suprurauricular region which is strongly rufcscent; back Prout^s Brown instead of 
light Olive Brown. 

Range. — Northern Perti, south of the lower Marafidn, between the Huallaga 
and the upper Marafidn. 

Description of Type. — ^Back Prout's Brown, exactly as in some examples of 
A. r. nigricauda; top of head very slightly warmer in tone, not at all sharply defined 
from the mantle; rump also very slightly wanner but upper tail coverts decidedly 
more rufescont, bright Chestnut. Lores dull buffy, with dusky tips; auriculars dull, 
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dark grayish brown; subocular space from base of auriculars to base of bill dull brown- 
ish, with dusky tips and a slightly rufcsccnt tinge; supra-auricular area dark Chest- 
nut in contrast to the color of the back of the head; this rufescence continued on the 
sides of the neck behind the auriculars and forward beneath them, meeting the brown 
of the subocular space in a definite line; thence extended across the lower throat in a 
much paler tint, near warm Hazel; anterior throat becoming gradually paler; chin 
Cinnamon X Ochraceous-Buff, with dusky tips. Breast rather definitely separated 
from the throat and much more olive, light Dresden Brown, darker on the sides; 
belly paler, more buffy ; flanks darker, near Sepia; under tail-oo verts more rufescent, 
near Auburn. Outer surface of wings Chestnut-Brown; under wing-coverts Cinnsr 
mon-Rufous; inner margins of remiges Snuff Browm. Tail dark Chestnut. Maxilla 
(in dried skin) dark horn-brown; mandible dull yellowish on lower margin, becoming 
like the maxilla along the tomia; feet blackish, with a reddish-brown tone. Wing, 
88 mm.; tail, 73.5; exposed culmen, 22; culmenfrom base, 26.5; tarsus, 28. 

Remarks. — This bird is a definite link between the rubiginosus 
group and nigricauda. Compared with nigricauda, the upper surface 
is markedly similar. The back is the very same color, though the upper 
tail-covorts and tail arc brighter rufous. The top of the head, on the 
other hand, is loss rufescent and near the color of cinmmomeigula. 
The abdominal color is between the tones of cinnamomeigula and nigri- 
cauda, but th(' throat is paler than in either. The east-Ecuadorian form, 
hrunmscens, is a much more rufescent bird, a deeply colored cinnamo- 
meigida with the same tinge of Bay in the throat. 

Specimens Examined 
A . r . ruhiginosus . — Mexico: Jalapa, 1 cT. 

A. r. vcroc-pocw.— Guatemala; Finca Sepacuito, 4 cT, 1 9 ; La Perla, 1 
A. r. safurofws.- “Colombia: Alto Bonito, 3 d (incl. typo), 1 (?). 

A.r. rufipectus. -Colombia: Chirua, Sta. Marta Mts., 1 d. 

A. r. cinnamomeigula. Colombia: La Morelia, 1 cf , 2 9 . 

A. r. brunnesems. Ecxjadok: Rio Suno, above Avila, 2 d; lower Rfo Suno, 
2 d; b(»low San 2 9 ; mouth of Rio Curaray, I cT, I 9 . 

A . r. nigricaufia. EcxrADOK: RlodeOro, 1 d; Bucay, 1 9; Santa Rosa, 1 d- 
A. r. moderalus. PkiuJ: Rio Soco, west of Moyobamba, 1 d (type). 

Automolus ochrolaemus ocbrolaemtis (Tschudi) 

Anahatem ochrolaemus Thcuudi, 1844 (May), Arch. Naturg., X (1), p. 295— Perd 
[= forest r<*gion, 10®- 12° S. lat. (Tschudi, ‘Fauna Peruana^ “ Junln region]; Mus. 
NcuchUtcl. 

This is the common form over most of Perd and I have specimens 
from various localities ranging from PomarA, just west of the middle 
Marafi6n, to the southeastern valleys in the Amazonian drainage. A 
single male from the Rfo Espiritu Santo, northern Bolivia, is darker 
above than most of the Peruvian birds, but a PomarA specimen is even 
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darker, though not so richly colored; on the imdor surface, the PomarS- 
bird is at the maximum of color. A male from Santa Rosa, on the Upper 
Ucayali, is very like the PomarS, skin, and thoi-e am intormediatos con- 
necting these and the paler extremes. 

Farther east on the north bank of the Amazon, near the Rfo Napo, 
ochrolaenms is replaced by the following form. 

Records of ochrolaemus from Perd are from Moyobamba, “Hual- 
laga” (=between VaUe and Yurimaguas?), “Upper Ucayali” ( = Cashi- 
boya?), Monterico, San Gaban, and Chaquimayo. 

Automolus ocbrolaemus turdinus (Pelzeln) 

Anabates twdinns Pblzbln, 1859, Sitzungsb. Akad. Wiss. Wien, math.-naturw. 
Kl., XXXIV, pp. 110, 131 — ^part, Barra do Rio Negro { = Manaos), Brazil (Manaos 
desig. by Hcllmayr, 1925) ; Vienna Mus. 

Automolm turdinus macconnelM Chubb, 1919, Bull. Brit. Orn. Club, XXXIX, p. 
60 — Ituribisci, British Guiana; British Mus. 

A male from Puerto Indiana and a subadult female from Anayacu 
are the first specimens of this subspecies to be found in Peril. The form 
occurs, however, in adjacent parts of eastern Ecuador, on the Rfo Napo, 
and is not imexpected in Perd. 

From this region, turdinus ranges northeastward and eastward, and 
is found in Amazonian Colombia, the vicinity of Mt. Duida and the 
upper Orinoco in Venezuela, the three Guianas, and the region north of 
the Amazon in Brazil, from Manaos to Obidos. There appear to be no 
records from the regions connecting these four areas and it is uncertain 
just how the continuity is effected, if it is, indeed, existent. Our exten- 
sive series of birds from the couiso of the Rio Negro between Manaos 
and the Cassiquiare contain no examples of this species, nor are there 
any from the lower Orinoco. Further collecting is needed to show a con- 
nection or establish a hiatus. 

Specimens of this group from the south bank of the Amazon east of 
the Jurua, and eastward to across tlic Tapajoz, are somewhat different 
from turdinus though not in the direction of ochrolaemus. They may bo 
known as follows. 

Automolus ochrolaemus auricularls, new subspecies 

Ttpb from Caxiricatuba, Rio Tapajoz (right bank), Brazil. No. 286,789, 
American Museum of Natural History. Adult male coUectod May 15, 1931, by Alfonso 
M. Olalla. 

Diaghosib. — Similar to A. o. turdinus of Manaos and adjacent regions north of 
the Amazon, but under parts paler, without much noticeable dusky margining of the 
feathers of the center of the breast; under tail-coverts duller, loss pronouncedly 
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rufous; wing-lining averaging veiy slightly paler; auriculars and subocular space 
more imiformly deep ochrac(‘oub, with some darker brown edges apparent but without 
the heavy, dusky margins of turdinus. Differs from typicd ochrola&tnus of eastern 
P<*ni by the inucli paler coloration of the under parts, though the sides of the head are 
much tlu' same; upix^r pai-ts less warmly colored, on average. 

Ran<jh. South bank of the Amazon in Brazil from the right bank of the Tapa- 
joz west at least to T<'ff6 (no records from the left bank of the Madeira.) 

Description op Type. - Uppc»r parts dark Sacoardo's Umber or light Sepia, 
becoming Sanford’s Brown on the lower rump and upper tail-covcrts. Lores buffy, 
with dusky tips; above the eye a noticeable stripe of deep ochraccous, continued 
narrowly above the lores and obsoletely over the auriculars; auriculars deep Olay 
Color, a little brownish at the tips; malar region a little brighter and clearer; chin 
Pinkish Buff, deepening into Cinnamon-Buff on the throat; breast dull Pinkish Buff, 
with margins very indistinctly duller; sides darker, inclined to grayish Buffy Brown; 
abdomen dull Pinkish Buff; fliinks like sides, deepening posteriorly into Saccardo’s 
Umber; \mder tail-cov('rts dull Sayal Brown. Outer surface of wings Bister X Sepia; 
inner w(d)s of romigc's fusootis, with inner margins light cinnamomcous; under wing- 
covei*ts Ochraceous-Buff X Cinnamon; tail light Auburn. Maxilla (in dried skin) 
dull yellowish brown; mandible dull yellow; feet dark brown. Wing, 92.5 mm.; 
tail, 73; exposed culmcm, 18.5; culmen from base, 23.25; tarsus, 22. 

Ib^MAUKS. — The dark margins of the pectoral feathers in A. o. 
turdinm are not very pronounced at best, but in the present form they 
are oven less noticeable', and the whole under side has a clear, pinkish 
buff color that is hardly clouded in the midlinc, though darkest laterally. 
Occasional examples of auricularis have the under tail-coverts more 
strongly tinged with rufoscence tlian the type (which is of average 
coloration), but in such cases the change of color is likewise noticeable 
on the auriculars where it increases the already ponderable difference 
between tliis form and turdinm. 

Examples from west of th<' tyi)e locality show a tendency toward 
ochrolaemus, increasing somewhat as tlu' range of the latter form is 
ai)proached. lOven at. Teffd, however, the birds appear to be closer to 
auriculariii than to ochrolaemus. 

Automolus ochrolaemus hypophaeus Ridgway 
Auiomoluft cervinigularia hypophaeus Ridgway, 1909, Proc. Biol. Soc. Wash., 
XXIT, p. 72 Rfo Roventazon at (Juayabo Station, Costa Rica. 

Among the material examined for comparison are a number of 
specimens from western PanamA which apparently belong to this Costa 
Rican form, including six from Santa F6, Veraguas. The very different 
A. 0 . exsertm was described from Divala, Chiriqui, and, according to 
material at hand, ranges westward through southern Costa Rica, but 
seems not to extend very far into Panama. The specimens from Santa 
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Fe, though from the Pacific side of the hills, are indistinguishable from 
Alinirante and Rio Calovevora skins, and all are notably dark (‘xampk^s 
of hypophaeus without any suggestion of the characlers of ejcf^ertus. 

On the other hand a male bird from Rio (liiinan, (^astern Panama, 
where typical paUidigularis might be expected to occur, is not perfectly 
typical of that form but shows a dark upper siuface sugg(\sting hypo- 
phaeus, More material from this area is desirable. 

Specimens Examined 

A. 0 . ochrolaemus, — PERti: Pomard, 1 9 ; Rio Negro, west of Moyobamba, 1 cf* 
1 9 ; Santa Rosa, Rio Ucayali, 1 cf ; La Merced, 1 cf, 1 9 ; Tulumayo, 2 cf, 1 9 ; 
La Pampa, 1 cf; Rio Tavara, 3 9; Astilloro, 1 9; Pacliisa, 1 9. Bolivia: Rio 
Espiritu Santo, mouth of Rio San Antonio, 1 cT . 

A, oAurdinm , — PeriJ: Puerto Indiana, I cT; Anayacu, I 9. Ecuador: mouth 
of Rio Curaray, 2 cf, 1 9 ; below San Jos^, 2 cf, 2 9 ; Rio Suno, above Avila, 3 9 . 
Colombia: Villaviccncio, 1 9 ; Buena Vista, above Villavicencio, 3 9 ; “Hogotd,” 

1 (?). Venezuela: Rio Cassiquiare, El Moioy, 1 9 ; (vicinity of Mt. Duida), 9 cT, 
15 9. British Guiana: Potaro Landing, 2 cf; Rockstone, I 9; Bonahica, 1 (?); 
(no locality) 1 (?). Brazil: Manaos, Campoh Ballet-, I cf, 1 9 ; Hacienda Rio Negro, 

2 cf; Faro (Castanhal, San Jose, Serra do Espelho, Huarancanfi, and mouth of Rio 
Paratued), 9 cf, 6 9 . 

A, 0 . aurietdaris,’- Brazil: Rio Tapajoz, Caxiricatuba, 1 c? (type); Igarap^» 
Brabo, 3 cf, 2 9, 1 (?); LimoSl, 3 cf , 2 9 ; TauarJ', I cf; Igarape Amorin, 1 (?); 
Villa Braga, 1 cf; Rio Amazonas, Villa Bella Imperatriz, S<»rra do Parintins, Icf, 

2 9 ; Rio Madeira, Igarapo Auard, 3 , 1 9 ; Borba, 1 c?, 2 9 ; Teffd, Boca Tjago, 

1 cf; Santo Isidore, 1 cf. 

A. 0 . paUidigularis, — PanamX: (Lion Hill), 1 c?* (type); Chepigana, I cT, 1 9; 
El Real, Rio Tuyra, 1 c?*; Cituro, 4 cf , 1 (?); Tacarcuna, 3 cf, 2 9 ; TapalihO, I cf, 
1 9; Rio Chiman, 1 cf; Barro Colorado Island, 1 cf. Colombia: Honda, 1 cT; 
Puerto Valdivia, 2 9; Malena, 1 cf, 1 9. Ecuador: Khmeraldas, 1 9, 1 (?h hlo 
deOro, 2 cf,3 9. 

A. 0 , hypophaeus. -PanamA: Almirante, 2 cT, 3 9; Rio Calovevora, 1 9; Sania 
F6, Veraguah, 3 cf, 3 9. Costa Rica: Bonilla, 1 cf, I 9; Atalanta, 1 cf, 1 9 ; 
Aquinarea, I cf, I 9 ; Hacienda La Iberia, 1 cT; (xuacimo, 1 cf. 

A. 0 . exsertus. — Costa Rica: Boruca, 1 c?*, I 9; del Rio Grand(‘, 2 9; 
Puerto Jimenez, 1 9 . 

A. 0 . cervinigularis. — Nicaragua: Matagalpa, 1 c?, 2 9; Loh Salialos, I cf; 
Las Cailaa, 1 9; Savala, I 9; Tuma, 1 9; Rio Tuma, 1 cf; Pena Blanca, 1 cf'] 
Rio Grande, 1 9; Chontales, 1 cf; Ocotal, 1 9. Guatemala: Secanquim, 3 cf, 

3 9 ; San Lucas, 1 (?); Puebla, 1 (?); Chipoc, 1 (?); (no locality), 3 (?). 

Automolus rufilpileatus consobrinus (Sclatcr) 

Philydor consohrinus Sclater, 1870, P. Z. S. London, p. 328 — *^Nova Granada 
int.” = “Bogotd” (Villavicencio suggested by Chapman, 1917); British Mua. 

Philydor rufipileatus niaynanus Hbllmayr, 1903, Verb. Zool. Bot. G(»h. Wien, 
LIII, p. 220 — Maynas, Perti; Vienna Mus. 
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I am iincoriain about tho distinction of tnaynaniis aiid consdbrinus. 
Birds from south of tho Auaazon, arc consistently briglit ochraceous 
below, while' ('olombian skins at hand have a slightly browner or more 
olivaceous tinge on tlu' breast. Ecuadorian skins and some from south- 
western Veiu'zvK'la are a little, paler on the under parts, but one from 
Veneziu'la is not distinguishable from central Peruvian birds. Bolivian 
examples for the most part are like the cast-Peruvian though one or two 
show paler tints below. Other minor valuations occur throughout the 
scries, involving the color of the back and the top of the head and the 
size ; Bolivian and central Penivian birds average a little largei' than skins 
from north of the Amazon. With more material from the type locality 
of consohiinvs the distinction of maynanus may become more apparent, 
but at the moment I am unable to find sufficient difference to warrant 
this recognition. 

Peruvian records are from Maynas, Moyabamba, and Pebas. 

Si'iiiciMZNS Examined 

A . r. ruji pilcnlm. Bhazil: lUo Tocantins, Baiilo, 6 c? , 3 9 • 

A. r. oe««o6m(H».— Colombia: Villuviccncio, 4 9- Ecuador: mouth of Bio 
Curaruy, 2 cf ; nioulh of Lagarto Coolia, 1 cf. PBitd: Puerto Indiana, I 9; Puerto 
Mc'k'iuU'S!, 1 9 ; Ilto Ucayali, Santa Rosa, 6 cf, 1 9 ; Lagarto, 1 cf , 1 9 ; mouth of 
Rio Urubamba, 1 cf. Bolivia: Todos Santos, 1 cf, I 9; mouth of Rio San An- 
tonio, 1 9; Mission San Antonio, 3 cf, 1 9- Vbnbzuhila: Mt. Duida, Esmeralda, 
2 cf ; Cailo Lc'dn, 2 (f , 1 9 ; Rio Cassictuiare, El Mc'rey, 1 cf ; opposite El Mercy, 
1 9; Rfo Orinoco, opposite mouth of Rio Ooamo, I cf,l 9 

Automolus ruflcollis ruflcollis (Taezanowski) 

AnaJutgenops ruJimUis Taczanowski, 1884, ‘Orn. Pf'rou,’ II, p. 160— Paucal, 
Peril; Warsaw Mus. 

I agrc'c with ( 'hainnau that ruficollis is subspecificnlly distinct from 
celime of southwesk'ni Ecuador. Ten spc'ciraens of the latter, including 
the typo, ar<' notici'ubly brighti'r in general coloration than twelve skins 
from Tauiis, Hi'tiui'S, aiul (Ihugur; the Taulis and Heques birds are 
vii-timl topotyix'H of rufwoUis. Otlu'r differences which distinguish 
celirae includti broader and k'ss prominently margiiml pectoral stripes, 
ofU'ii whiter and less strongly dusky-marginod auricidars, more rufes- 
cent crown, deeper ochraceous suprarloral line, paler wings and tail, 
and brighter rufous crissum. 

Six skins from Palambla and one from nearby El Tambo are equi- 
vocal. The average is lighter than typical ruficoUis although some are a 
perfect match and thou^ the limiter ones approach the paleness of 
celicae they lack the warmtli of color characteristic of that form. The 
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pectoral streaks are rather definite in shape and the lateral under parts 
rather more olive-tinged than in cdicae. On the whole, therefore, I 
believe they are best associated with typical ruficolUs although their rela- 
tionship to celicae is evident. 

I am unable to determine any very close relatives of this group 
although I beUevc that the ochrolamus group is the nearest ally. 

Specimens Examinee 

A. r. ruficoUis. — ^Pee^: Taulis, 1 cf , 4 9 , 1 (?); Sequos, 3 cf ; Chugur, 2 cf, 1 9 ; 
El Tambo, 1 cf; Palambla, 3 cf, 3 9 • 

A. T . celicae . — ^Ecuador; Celica, 3 , 3 9 ; Guaohanamd, 1 c?) CoboUal, 1 cf; 

Alamor, 1 d", 1 9. 
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A NEW HPIOC^IKH OF IWESSA FROM PUERTO RICO 
(FAMILY PENTATOMIDAE) 

By ir. G. Barber^ 

Dr. C5. N. Wolcott of the Insular Experiment Station of Puerto 
Rico, in a recent letter, has requested the proper name to apply to an 
Edessa, as he desires to refer to it in a forthcoming article. As this 
species is new and has been confused in Puerto Rico with both Edessa 
ajjinis Dallas and Edensa virnda St&l, it set'ms best to make the name 
available by a description of the species. It was first reported by Wolcott 
in 1922, under thci name Edemt affinis Dallas, as injurious to the tender 
shoots of the coffee i)lant. The same author reported it in 1924 under 
Edessa species, taken o\\ coffee at sevc^ral localities in the island; also 
on Solanim torvam in the mountains north of Yauco. 

Edessa paravimila, new species 

Edessa ajflriis WobCOTT (not Dallas), 1922, Giro. 60, Ins. Exp. Sta., p. 5, Fig. 1. 

Edessa ajfinis Wolcott (not Dallas), 1923, Ann. Ropt. Ins. Exp. Sta., p. 46, 
1921 1922. 

Edessa sp. ? Bahhek, 1923, Amor. Muh. Novitates, No. 75, p. 12. 

Edessa sp. Wolcott, 1924, Journal Dept. Agr. Porto Rico, VII, p. 253. 

Wolcott, G. N., 1933, ^ An Plconomic Entomology of the West Indies,' Fig. 99. 

The following i)artH are pale gr(‘on int(»nnixod with some yellow: head, pronotum 
exc(*pt narrow y(‘lIow laU^ral margins, scutc'llmxi, narrow costal margin of corium, 
arid the coniK'Xivum. Ilemielytra, with the exception of the costal margins, yellow, 
cloH(‘ly punctaU' witli h'rmginous and eacii provid(*d with a larg(» irregular spot of the 
sjim<‘ color adjacent to tlie subcostal nervun*; disk behind middle provided with a 
narrow y<4low stre^ak, oft<‘n bifurcate aut<»riorly and commonly prolonged posteriorly 
to the middle of th(» apical margin. Membrane liyalino. Tergum reddish brown, 
paler in the center behind the apex of the scutellum. Logs and body beneath ycUow- 
tc'staceous, tiie latter faintly mottled with pale green along the sides. Antennae 
yellow-tcRtaC(‘ou8 with the apical two-thirds of both the fourth and fifth segments 
lightly ('mbrowned. 

TT('ad across eyes one-fourth wider than long, for the most part smooth, obsoletely 
fin(‘ly wrinkled on the base of the juga. Antennae with the second and third segments 
suboqual, fifth segment a little longer than the fourth. Pronotum across humeral 
angles almost three times as wide as long (6.40 by 2.24 mm.) ; lateral margins straight; 
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the edge neither impressed nor carinate; humerus gently rounded at apex, projected 
outwardly slightly beyond the costal margin and forming a right angle with the lateral 
margin of the pronotum; surface sparsely punctate with ferruginous; lateral margins 
and the anterior disk including the cicatrices impunctate; anterior submargin before 
each cicatrix slightly impressed and provided with a few small punctures. Scutcllum 
nearly one-third longer than wide (5.12 by 3.60 mm.); frena reaching halfway; 
apicid half gradually acuminate, apex mucroiiate; disk very sparsely, toward lateral 

margins more profusely punctate with ferrugi- 
nous, apical poition impunctate. Membrane 
well extended beyond the acute apical angles of 
the seventh abdominal segment. Metastemal 
plate with the two anterior arms slightly di- 
varicate, short, extended anteriorly well beyond 
the middle point of the mesostornum, neither 
compressed nor carinate below, apices bluntly 
rounded. Venter impunctate. In the male the 
apical angles of the seventh abdominal segment 
arc acutely attenuated, extended well beyond 
the apical margin of the hypopygium, which 
seen from below is deeply, concavc^ly sinuate in 
the middle; posterior margins of hypopygium on either side of the sinas about as 
broad as the width of the sinus, with the outer angles rounded. In a caudad view 
the proctiger within the genital cup is broadly T-shaped with the horizontal arms 
much longer than the cylindrical vortical stem (see Fig. 1); each arm outwardly 
slightly projected dovmward in a narrowly rounded, subacute process. In the fe- 
male, viewed ventrally, the acutely spinoso apical angles of the seventh abdominal 
segment do not extend posteriorly quite so far as the acute apical angles of the eighth 
segment; the two basal plates or valvifers of the eighth segment are much narrowed 
within where they are in contact, becoming expanded or somewhat spatulatc out- 
wardly. Length of male 11 mm., humeral width 6.40; female 12 mm., humeral 
width 7 mm. 

Tyjic material is distributed in the various collections as follows: 

In the American Museum of Natural Hist ory. — Ty])e male, Aibonito, 
June 1-3, 1915 (Lutz and Mutchler); 1 paratyqie mal(» with same data 
as type and 3 from Aibonito, July 14-17, 1914 (Barber); 2 paratype 
females with same data as type, 1 from Aibonito, July 14-17, 1914 
(Barber), 1 from Arecibo, July 30-August 1, 1914 (Barber), 1 from 
Cayey, May 30-31, 1915 (Lutz and Mutchler), and 1 from Jayuya, 
January 6, 1915. 

In the United States National Museum. — Pai'atypes (3at. No. 
50833 as follows: 3 males from Lares, September 8, 1921 (Wolcott), 1 
from Bayamon, at light, August 7, 1932 (Anderson and Lesesne), and 1 
from Arecibo, on grapefruit leaf, May 4, 1934 (Mills and Anderson) ; 1 
female from Lares, September 8, 1921 (Wolcott), 1 from Cidra, on potato 
leaf, February 5, 1932 (Anderson and Mills), 2 from Ad juntas on orange, 



Fig, 1. A, proctiger; B, clasp- 
ers; C, genital plates. 
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February 3, 1932 (Oaklc'y), juid 1 from Yauco on wild eggplant, July 12, 
1932 (Oakley). 

In tli(’ IiiHular Mxperiinent Station.— One paratype male from Lares, 
Augual 24, 1922, and 1, October 28, 1921 (Sein and Wolcott) ; 2 para- 
type femak'H from Lares, October 24 and 28, 1921 (Sein and Wolcott). 

In the author’s collection. — Paratype males, 1 from Barranquitas, 
December, 1930 ((^ol6n), and 1 from Utuado, August 6, 1930 (Dan- 
fortli) ; 1 paratype female from Barros, October 1, 1930. 

This species belongs to the subgenus Hypovys Amyot et Serville, as 
defined by Stfil, 1872, ‘Enum. Hemip.,’ II, p. 55. It is very closely re- 
lated to the Mexican species E. vinida StSl as depicted by Distant, 
1881, ‘Biol. (Vnt.-Amer.,’ llhynch. I, Tab. ix, fig. 13. A male and a 
female of St Jil’s species from Teapa, Mexico, determined by Distant, 
are in the' collection of the National Museum. Although these two 
species an* v('ry similar in appearance the males can be very readily 
distinguished by tin* difference in the shape of the proctiger in the genital 
cup. In E, vinula (his is nearly cylindrical whereas in E. paravinda it is 
expanded laterally in a broad T-shaped form. In the female the two 
basal plates or valvifers of the eighth ventral abdominal segment in E. 
vinula are broad wlu're in contact along the inner margins, nearly or quite 
as broad iis their posterior margin, whereas in E. paravimda these plates 
are much narrower within where they are in contact, becoming expanded 
outwardly. A single male specimen of paravimla from Utuado in my 
collection has the i)osterior margin of the pronotum and the apex of the 
scutellum conspicuously orange yellow. 
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A REVISED RESTORATION OF THE SKELI5T0N OF 
BALUCinTIIERIUM, GIGANTIO FOSSIL RHINOCEROS 
OF CJENTRAL ASIA' 

Bv Walthu Giianoeu and William K. Gbbgoky 

The pn'spnt arliclp is dpsigiied to supplement our full report (now 
awaiting publication) upon the Balurhitherium material obtained by tbe 
Central Asiatic Expedition in 1922 to 1930. 

The specimens are from the Hsanda Gol and Houldjin formations 
of Oligocene age. The drawings are by Mrs. Helen Ziska. 

The principal parts of the skeleton (Pig. 1), except the sternebrae, 
are repimmied in t,he collection. There is an enormous range in the 
size of the adults, the smallest middle metacarpal of the manus measuring 
390 mm. (Amer. Mus. No. 21613), the longest, 635 mm. in length. Wo 
have grouped our matierial under four descending grades of size. The 
middle metarcarpal of Grade I is 1.4 times as long as that of Grade IV ; 
it is about 1.3 times that of Grade III and 1.2 times that of Grade II. 
Consequently these* factors have b<'en used (Fig. 2) in enlarging bones of 
the smaller grad(‘s to the probable size of Grade I, which is represented by 
several gigantic cervical vertebrae and by the third metacarpal. Grade 
II includ('s the hug(' skull, a lower jaw associated with a humerus, 
radius and middle m(*tacarpal, and several ribs (Amer. Mus. No. 26166). 
Grade III is repr<*S(‘nt('d by the smaller occiput, atlas, axis. Grade IV 
includes a8Hociat('d maiuis and pc's and various associated vertebrae, 
ribs, femur, tibia and middle metatarsjil. 

After n'pc'ated revisions our rc'storation (Fig. 2) represents an ani- 
mal of the largest grade, seventc'cn feet, three inches in height, at the 
shoulder (top of spine at first dorsal v(*rt(.'bra). The height at the shoul- 
der as thus (‘stimatc'd far excc'eds that of the tallest hitherto known land 
mammal. The skull is relativ<*ly small; the axis is comparatively long 
and low but cervicttls 4 to 7 are relatively very broad and low as com- 
pared with those of recent rhinoceroses. 

On the whole, our restoration makes Baluohitherium not unlike one 
of the primitive hornless Oligocene rhinoceroses, except for its titanic 
size and relatively long radius, long femur, small head, elongate axis and 
wider mid-oervicals. 

^PublipatiotiB of tho Aaiatic ExpoditionH of Tho American Muaoum of NaturaJl History. Oontrlbu- 
tioa No. 130. 
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AKJilC^AN MUSCIDAE.— Ill 
By (\ H. CuuRAN 

The present contribution includes genera composed almost entirely 
of metallic blue or green muscids. An effort has been made to bring 
together all the available information dealing with the groups under 
discussion and it is hoped that this will lead to the proper recognition of 
some of the older described species tluough an examination of the types. 

Pybellia Desvoidy 

Dbhvoidy, 1830, Mom. Acad. Roy. Sci. Inst. France, II, p. 462. (Type.— 
cadaverina Linnaouh), 

Malloch, 1923, Ann. Mag. Nat. Hist., XII, p. 505. 

This g(mus, until 1923, was a composite group to which almost any 
metallic green miiscid was referred, but especially those in which the 
apical section of the foiuth vein was not concave on the outer side. In 
1923 Malloch limited the genus to those species having a strong ventral 
bristle beyond the middle of the middle tibiae, haired pteropleura, bare 
infra-alar bulla, bai'c suprasquamal ridge, rather triangular posterior 
thoracal spiracles, and broad squamae, using, however, only some of these 
characters, all of which ai*e possessed by the genotype. Most of the 
species plac('d in this genus by Stein in his catalogue belong to Orthellia 
Desvoidy. 

It is impossible to say how many African species belong here, but 
the number is not large. For this reason the synonymic catalogue 
following the remarks on the known »specics is large and no doubt in- 
cludes many species belonging elsewhere. Some of these names will 
possibly replace names proposed more recently, when the types have 
been examined, as the descriptions published prior to MaUoch’s char- 
acterization of the genus arc mostly so poor as to prevent accurate 
determination. 

The following key includes only those species assigned to the genus 


by Malloch, or known to me. 

Tablb of Spbcibs 

1. — ^Eyes bare 3. 

Eyes pilose 2. 

2. -Apex of the abdomen reddish; lower bquamal lobe narrow anoruja Villcucuve. 

Abdomen wholly metallic cdhocuprea Villeneuve. 
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3. — Mcbonotiim with a w'hito median vitta in front hotimirius Curran. 

Mcsonotum without anterior pollinobo spot 4. 

4. “Aiit(‘rior spiracle of the thorax brown narm Curran. 

Anterior spiracle white Curran. 


Pyrellia anorufa Villcnouve 
ViLLBirauvB, 1916, Ann. Soc. Ent. France, p. 147. 

Malloch, 1925, Ann. Mag. Nat. Hist., XVI, p. 366. 

According to Malloch this species, known only from Natal, has the 
lower squamal lobe narrow. It should probably be placed in a distinct 
genus. 

Pyrellia albocuprea Villcneuvc 
VitjLknbuve, 1914, Bull. Soc. Ent. France, p. 205. 

Malloch, 1923, Ann. Mag. Nat. Hist., XII, p. 509. 

This species is recorded only from Kenya C/olony. 

Pyrellia bonnarius C^urran 
Curran, 1928, Bull. Amer. Mus. Nat. Hist., LVII, p. 356. 

I have seen only the type specimen from Congo. 

Pyrellia nana Curran 

Curran, 1928, Bull. Amer. Mus. Nat. Hist., LVII, p. 357. 

Only the type series, from the Belgian Congo, has boon soon by mo. 

Pyrellia mitis Curran 
Curran, 1927, Ann. Mag. Nat. Hist., XIX, p. 630, 

I have seen no additional specimens of this species. It, wiis (U'seribed 
from Transvaal. 


Catalogue and Synonvmy 

PyreLliaacthiopis Corilj 1896, Aim. Mus. Genova, XXXV, p. 140 (Abyhsinia). 
Pyrdlia albofaficiata Macquart, 1843, *Dipt. Exot.,' II, part 3, p. 1 19 (Canariob). 
Tills specie's is probably not a muscid. 

Pyrellia arctifrons Stein. See OrtheUia. 

Pyrellia aurantiaca Villcneuvc'. See Orthellia. 

Pyrellia bequaerti Villcneuvc, Sec OrlheUia. 

Pyrellia desjardirusii Macquart, 1843, ‘Dipt. Exot.,’ II, part 3, p. 149 (Mauritius). 
Pyrellia distincta Villeiicuvc. See Orthellia, 

Musca distincta Walker, 1856, ‘Dipt. Saunders,^ p. 346 (Senegal). 

Pyrellia ditissima Villencuve -OrtheUia spUndida Adams. 

Cryptoludlia hirticeps Stein, 1918, Ann. Mus. Nat. Hung., XVI, p. 188 (Natal, 
Cape). OrthellM 

Pyrellia laxifrons Villcneuvc, 1916, Ann. Soc. Ent. Franco, p. 148 (Tanganyika). 
OrthefMal 

PyreUia limbata Villencuve. See OrtheUia, 
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PyreUia waculisquama Villeneuvc, 1916, Ann. Soc. Ent. France, p. 147 (E, 
Africa). OrtheUial 

Pseudopyrellia nuda =^OrtheUia nudissima Loew. 

PyreUia nvdisdma Locw. See OrtlielUa. 

Musca obscura Walker, 1856, ‘Dipt. Saunders,’ p. 346 (Senegal). 

PyreUia orhitaUs Stein. See OrtheUia, 

PyreUia rhingiaeformia Villencuve. See OrtheUia, 

PyreUia saintilans Bigot, 1887, Bull. Soc. Zool. France, p. 616 (Cape). 

PyreUia spinthera Bigot, 1878, Ann. Soc. Ent. France, p. 35 (Natal). This 
species has been identified as an OrtheUia but the identification is doubtful. 

Lucilia spekei Jaennecke, 1867, Abh. Senckenb. Gessel., VI, p. 374 (Erytrea). 
PyreUia torpids Walker, 1858, Trans. Ent. Soc. London, IV, p. 214 (Cape). 
PyreUia versatilia Villeneuvc. Sec PyreUina, 

PyreUia viola Bigot, 1878, Ann. Soc. Ent. France, p. 34. (Natal.). 

Pybellxka Malloch 

Malloch, 1923, Ann. Mag. Nat. Hist., XII, p. 525. 

Pyrellina is related to PyreUia Desvoidy, being distinguished by 
having the first vein sctulose dorsally. The infra-alar bulla is bare and 
the posterior spiracle of the thorax is rather triangular and always mod- 
erately largo; prosternum and ptcropleura haired, the hypopleura 
below the spiracle and above the posterior coxae with some short, fine 
hairs. The lower lobe of the squamae is small and strongly narrowed 
toward the apex. 

Up to the present time five African species have been placed in the 
genus, the typo of which is Lucilia inventrix Walker. 

Table of Species 

1. — ^Femora black 2. 

Femora and tibiae reddish 4. 

2. — ^Abdomen partly yellowish or reddish 3. 

Abdomen wholly bluish..., unicolor Malloch. 

3. — ^Abdomen reddish yellow invmtrix Walker. 

Abdomen blue, the fourth segment partly or wholly reddish. . .ruficauda Malloch. 

4. — S('Cond abdominal segment blue; mosonotum densely pale poUinose in front of 

the suture veraatilia Villeneuvc. 

Second segment yellow basally; mesonotum with a median white spot in front. 

rhodeai Malloch. 


Pyrellina inventrix Walker 

Lucilia inventrix Walkeb, 1861, Trans. Ent. Soc. London, V, p. 312. 

Ochromyia hernichlora Bigot, 1877, Ann. Soc. Ent. France, p. 38. 

Mallocu, 1923, Ann. Mag. Nat. Hist., XII, p. 526. 

The specimens described by Walker and Bigot came from Natal. I 
have not seen the speeies. 
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Pyrellina rhodesi Malloch 

Malloch, 1925, Ann. Mag. Nat. Hibt., XVI, p. 87. 

Described from a single male from Boutlierii Rhodesia. 

Pyrellina ruflcauda Malloch 

Malloch, 1923, Ann. Mag. Nat. Hist., XII, p. 526. 

Female, Barberton, Transvaal, farm Stentor, June 9, 1925 (H. K. 
Munro). 

This specimen may not be ruficauda although it agrees in all re- 
spects except for the color of the fourth abdominal segment. This seg- 
ment is very broadly reddish on its whole length in the middle. Malloch 
described the fourth segment as reddish with the base more or less viola- 
ceoxas. Malloch described the species from Kenya. 

Pyrellina unicolor Malloch 

Malloch, 1923, Ann. Mag. Nat. Hist., XII, p. 526. 

Three males, Du River Camp No. 3, Liberia; male, Gbanga, 
Liberia, September, 1926; male, Memeh Town, Liberia, August 29, 
1926 (J. Bequaert); male, Eden, Cameroon (J. A. Reis). 

Pyrellina versatilis Villeneuve 

PyreUia versatilis Villeneuve, 1916, Ann. Roc. Ent. France, p. 145. 

Malloch, 1925, Ann. Mag. Nat. Hist., XVI, p. 367. 

Described from Ruwenzori and recorded from there by Malloch. 
I have seen the following specimens: male, Burunga, Congo; female, 
‘Behungi, Uganda, April 4, 1927 (J. Bequaert). 

* This species evidently has the thorax variable in color. My speci- 
.mens have indications of broad, reddish median and lateral vittae on the 
mesonotum, and when seen from behind with four dark vitiac^, but those 
‘are not conspicuous. The scutellum is brownish yellow with blue reflec- 
tions and may appear bluish in some lights. The abdomen luis the first 
'segment yellow with the broad apex green and bears conspicuous cinere- 
.ous pollen. 

Okthblija. Desvoidy 

Eupho7'iaiyB&yoiJ>Tf 1863, *Hist. Nat. Dipt.,’ II, , p. 799 (not Burmcister, 1843). 
(Type. — cornieina), 

Orthellia Desvoidy, 1863, 'BQst. Nat. Dipt.,’ II, p. 837. (Typo,— comicina). 

J . PseudopyreUia Girschnbr, 1893, Berl. Ent. Zcitschr., XXXVTII, p. 306 (Typo.— 
caMcina). 

PseudogymruysoimTowmmDj 1916, Ins. Ins. Mens., IV, p. 150 (Type. — inflata). 
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Pseudorthellia Tow.vsbnd, 1916, Im,. Ins. Mmh., IV, p. 44 (Type.— Lmlia 
viridicepa Maoquart). 

OrtheUia Mallocu, 1923, Ann Mag. Nat. Hiht., XII, p. 505. 

XTntil the discovery by Mallocli that the suprasquamal ridge is 
sotuloHO in the typo of this genus, Mmea comicina Fabricius, the genus 
was not properly differentiated from Pyrellia Desvoidy, the character 
used being the coiu-se of the fourth wing vein beyond the bend. This is 
variable even in the genotype and, as a result, Desvoidy based two 
genera upon the same species. In addition to this character I find that 
in all but two of the species known to me the infra-alar bulla (a round, 
knoblike protuberance between the mesopleiira and pteropleura) bears 
short black hairs such as are found in the genus Panaga Curran. The 
two species of OrtheUia lacking these hairs also have the interfrontal 
triangle shining black and extending more than halfway to the antennae, 
so it is possible that they should be removed from the genus. However, 
some of the speck's have the bullae haired only posteriorly, so I retain 
the two species with wholly bare bullae in OrtheUia. 

Several characters in the genus arc variable. Many of the species 
have strong ocellara in the females and in this sex, as well as in some 
males, there may be at least one strong orbital bristle. One species 
possesses two or three setulae on the dorsal surface of the median third 
of the first vein but this is unimportant, as is the extent of the hairing 
of the third vein; almost all the species have two or three setulae on the 
origin of the second vein just beyond the hiuneral cross-vein on the 
under side. The dorsocentrals, intra-alars, and sternopleurals vary in 
niunber and may not be the same in the two sexes. As already indicated 
the course of the fourth vein is not to be relied upon to too great an ex- 
tent even for specific purposes, altliough the vein always ends before 
the tip of the wing. 

The genotype was designated by Coquillett in 1910. 

. Table or Spbciks 


1. — ^EyoH hainsd 2. 

Eyw bare ! 4. 

2. — Costal border deep brp.wn 2o. 

Winga not strongly bicolorcd 3. 


2a. — ^At mo.st two pairs of posteutural dorsocentrals UtaiopMhdlma Malloch. 

Pour pairs of postsutural dorsocentrals (PyreUial) liirJiceps Stein. 

3. — No presuturai dorsocentrals perorm Desvoidy. 

Dorsocentrals 2-3 he^ptaetii Villeneuve. 


4. — Costal border partly or wholly brown 5. 

Wings almost unioolgrous, the costal border not strikingly darker 8. 
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6 — ^Abdomen reddish aurantiaca Villeneuve. 

Abdomen green or blue 6. 

6. — Costal border brown on the entire length 7. 


Brown of the costal border interrupted at the apex of the first vein. 

Urmculata Stein. 

7. — Abdomen with coarse, setigerous punctures and with vory short hair. 

limhata Villeneuve. 


Abdomen with fine punctures and with many erect hairs 7a. 

7a . — Mesonotum with a white polHnose median spot in front. . . . marginipennis Stein. 
Mesonotum without white poUinose spot irUacta, n. sp. 

8. — ^Face strongly produced below, the lower edge of the head longer than the 

head-height rkirigiaefiyirmis Villeneuve. 

Face normal, the head decidedly higher than long 9. 

9. —No well-developed presutural dorsocentraJs * . . .24. 

One or two pairs of well-developed or quite evident presutural dorso- 
ccntrals 10. 

10. — Only one pair of well-developed presutural dorsocentrals 11. 

Two pairs of presutural dorsocentrals, both equally strong or nearly so 12. 

11. — Squamae brown; posterior tibiae with two antcroventral bristles; front of 

male as wide as third antennal segment, without a series of hairs on the 

parafrontals pura Curran. 

Squamae white in female, darkened in male; one anteroventral on the posterior 
tibiae; front of male twice as wide as third antennal segment; parafrontals 
with a series of short hairs abnormis Malloch 

12. — ^Halteres black or brown 13. 

Halteres yellow or reddish 15. 

13. — ^Front of the female shining except on the lowest fifth; lower lobe of squamae 

in male brown on apical half, without white border hoerdana Bigot. 

Front of female poUinose on almost the lower half; squamae of male with 
white border 14. 

14. — ^Parafrontals of female thinly poUinose on the upper half, greenish in ground 

color; middle femora with a strong median bristle in front, terminating 

the row of short bristles indica Desvoidy. 

Parafrontals shining violaceous on the upper half; middle femora without a 

strong median bristle in front scalophaga MaUoch. 

16. — Mesonotum with three pairs of postsutural dorsocentrals, the anterior two 

pairs of almost the same lengtii 16. 

Mesonotum with one to four pairs of postsutural dorsocentrals, the anterior 

ones very much weaker than the posterior two pairs 17. 

16, — Femora violaceous or green nigrocincla Bigot. 

Femora black 16a. 

16a. — ^Fourth abdominal segment thickly white poUinose from dorsal view. 

analiSj n. sp. 


Fourth abdominal segment without evident poUen macropB, n. sp. 

17. — ^Infraralar bulla with black or yeUow hairs 18. 

Infra-alar bulla bare 23. 

18. — Fourth abdominal segment with erect black hairs 19. 

Fourth segment with only fime, short yeUow hair nudiasima Loew. 
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19 . — Mcsonotum strongly cinereous pollinose in front of the suture, the fourth 

abdominal segment whitish pollinose anoMs, n. sp. 

Mcsonotum and fourth abdominal segment not conspicuously pollinose 20. 

20. — ^Eyes of male separated by about twice the width of the third antennal segment; 

female unknown {PyreUicL^) laxifrons Villeneuve. 

Eyes of male closely approximate or only separated by a distance equal to 
about the width of the third antennal segment 21. 

21. — ^Eyes of male closely approximated; fourth segment of abdomen not brassy 

and strongly contrasting with the preceding segment 22. 

Eyes of male separated by a distance equal to the width of the third antennal 
segment; abdomen blue with the fourth segment brassy green. 

aureopyga Malloch. 

22. — ^Upper facets of the eyes of male strongly enlarged; four pairs of strong postsu- 

tural dorsoocntrals (PyreUM) arctifrons Stein. 

Upper facets but little enlarged; anterior two pairs of postsutural dorso- 
contrals weak apinthera Bigot. 

23. —- First vein with two or three bristles above and below on the median third 

(arctifrona Stein ?) prfma, n. sp. 

First vein bare except below, just beyond the humeral cross-vein where there 
are two or three setae (these are present also in prima) (jarctifrona Stein ?). 

diatincta Villeneuve. 

24. — ^Both sexes with a strong, proclinate orbital bristle on either side . . orhitalia Stein. 

No proclinate orbitals 25. 

25. — Mesonotum and abdomen without erect hairs, the hair quite short and ap- 

pressed; abdomen reddish yellow inflata Townsend. 

Abdomen with erect hairs or bristles at least on the fourth segment; abdomen 
metallic 26. 

26. — ^Palpi, face, and antennae reddish rubrifaciea Malloch. 

Palpi, face, and antennae blackish or brown 27. 

27. — ^Femora violaceous or greenish at least on the basal half, or the intraralars 

absent 28. 

Femora black; intra-alar long vera Curran. 

28. — Knob of haltcres bright yellow prenes, n. sp. 

Knob of haltores brown, the tip sometimes reddish 29. 

29. — MesoHotum with a median whitish patch in front visible from some views. 

aplendida Adams. 

Mesonotum unioolorous, not white pollinose anteriorly dvbia Malloch. 


Ortihellia peron,ii Desvoidy 

LudUa peronii Desvoidy, 1830, Mem. Acad. Roy. Sci., France, II, p. 460. 
Muaca cyanea Wiedemann, 1830, * Aussereur. Zweifl.,* II, p. 397. 

Muaca saratna Walker, 1849, ^List Dipt. Brit. Mus.,' IV, p. 882. 

Muaca phara Walker, 1849, ‘List Dipt. Brit. Mus.,^ IV, p. 889. 

Muaca mazaca Walker, 1849, ‘List Dipt. Brit. Mus.,' IV, p. 889. 

Muaca braeaia Walker, 1849, ‘List Dipt. Brit. Mus.,' IV, p. 891. 

Muaca cyanea Malloch, 1923, Ann. Mag. Nat. Hist., XII, p. 510. 

Male and female, Burunga, Congo (J. Bequaert). 
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Orthellia ? hirticeps Stein 

Cryptoludlia hirticeps Stein, 1918, Ann. Mus. Nat. Hung., XVI, p. 188. 

Described from Natal and Cape Province, South Africa. 

There is nothing in Stein^s description to indicate the geiK'ric posi- 
tion of this species and it may belong to Pyrellia Desvoidy. However, 
several species apparently allied to hirticeps properly belong to Orthellia, 
and the probability Ls that this species also does. 

Orthellia lasiophthalma Malloch 

Malloch, 1928, Ann. Mag. Nat. Hist., I, p. 473. 

Described from Kenya Colony. 

0. lasiophthalma is evidently closely related to hirticeps Stein, having 
a broad blackish costal border but differing in the bristles on the mesono- 
tum, the postsutural dorsocentrals being reduced to two pairs, whereas 
there are four in hirticeps. 

Orthellia bequaerti Villeneuvc 

Pyrellia bequaerti Villbneuvb, 1916, Ann. Soc. Ent. France, p. 147. 

I have seen one specimen from the Belgian Congo, from whence the 
species was originally described. 

This species is related to the form identified by Malloch as cyanea 
Fabricius, differing in possessing two pairs of prosutural dorsocentrals. 
The eyes are pilose and the wings hyaline. 

Orthellia nudissima Loew 

Pyrellia nudissima Lobw, 1852, Ber. K. P. Acad. Wibs., Berlin, p. 660 (Mozam- 
bique). 

Pyrellia nudissima IfOBW, 1862, Naoh Mozamb,,* p. 23. 

PseudopyreUia nuda Hough, 1898, Proc. Acad. Nat. Sci. Phila., p. 173 (Somali- 
land). 

Malloch, 1923, Ann. Mag. Nat. Hibt., XII, p. 506. 

Eleven males and twelve females, Lenga Town, Liberia, August 15, 
1926, on human excrement; two males and two females, Kaka Town, 
Liberia, August 18, 1926; male and four females, Gbanga, Liberia, 
September, 1926; male and four females, Reppo’s Town, Liberia, Sep- 
tember 1, 1926; male and two females, Du River Camp No. 3, Liberia; 
six females, Memeh Town, Liberia, August 29, 1926; female, Banga, 
Liberia, October, 1926 (J. Bequaert). 

In addition to the specimens recorded above the Museum possesses 
a paratype of Pseudopyrellia nuda Hough from Somaliland. 
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0. nudissima may be readily distinguished from all the known 
species, with the exception of inflaia Townsend, by the absence of erect 
hairs on the abdomen, and from inflaia by the presence of two pairs of 
short but distinct presutm-al dorsocentral bristles and the rather uni- 
form size of the eye facets. 

Orthellia inflata Townsend 

Pseudogymnoso)minjhU.a Townsend, 1916, Ins. Ins. Mens., VI, p. 151. 

Maldoch, 1923, Ann. Mag. Nat. Hist., XII, p. 507. 

I have not seen this species, described from Angola, but it is very 
much like aurantiaca Villenouve, differing in having the wings almost uni- 
colorous and in lacking the anterior sternopleural bristle. According to 
Malloch one male belonging to the type series possesses the characters of 
aurantiaca but evidently has the legs black. Should the two forms prove 
to bo identical, Townsend's name would have priority as his article 
appeared more than a month before Villeneuve's. 

Orthellia aurantiaca Yilleneuve 

PyreUia nvdiasima auraniiaea Villbnbuve, 1916 (December 8), Ann. South 
African Mus., XV, p. 512. 

I have not seen this species which was described from a single female 
from Natal. 

Judging by the description the specimen from which this species 
was described is teneral and it is possible that the coloration, at least of 
the legs, is due to this fact. Among the type series of inflaia Townsend 
(Oct. 30, 1916) is a male that agrees with Villeneuve’s description except 
that it has black legs (Malloch, 1923, Ann. Mag. Nat. Hist., XII, p. 
507). 0. auraniiaea apparently possesses an anterior sternopleural 

bristle, as in nudimma Loew, but this is lacking in inflata Townsend. 
0. bimaculata Btein has the wings colored as in aurantiaca but has the 
abdomen green. 


Orthellia bimaculata Stein 

PyreUia bmaeulata Stein, 1918, Aun. Mus. Nat. Hung., XVI, p. 187. 

The single female from which this species was described came from 
Tanganyika. 

The brown costal border is broadly interrupted at the apex of the 
first vein, thus distinguishing this form from the others with brown costal 
border and metallic abdomen. The only other described species that 
has similar wing markings is auraniiaea VUleneuve, and I suspect that 
both names apply to the same species. 
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Orthellia limbata Villeneuve 

PyrelMa nudiaaima limbata ViliiBNBUve, 1916, Ann. South African Mus., XV , 
p. 512. 

Female, Burunga, Congo; four females from Leuga Town, August 
15, 1926, and four from Du River Camp No. 3, Liberia (J. Bequaert); 
three females, Stanleyville, Congo (Lang and Chapin). 

This species was originally described as a variety of nudissima 
Loew. It is distinguished by the broadly brown costal border and the 
absence of white pile on the venter and apical tergite. The specimens 
from Lenga Town were taken “on human excrement,'' 

Orthellia marginipennis Stein 

Cryptolucilia marginipennia Stein, 1918, Ann. Mus. Nat. Hung., XVI, p. 188* 

Malloch, 1923, Ann. Mag. Nat. Hist., XII, p. 510. 

Originally described from Tanganyika and recorded by Malloch 
from Uganda, 

Orthellia intacta, new species 

Blue-green, the abdomen rather brassy; wings pale brown with the costal border 
broadly dark brown; dorsocentrals 2-4. Length, 7 mm. 

Male. — ^Head black in ground color, the face, posterior orbits, and parafrontals 
on the lower half, rather thinly cinereous poUinose. Eyes closely approximate; 
f rentals hairliko except below, numerous; ocollars not differentiated; verticals 
strong. Cheeks about one-fffth as wide as the eye-height, shining black. Parafacials 
narrow; facial ridges setose on the lower half. Palpi blackish. Antennae brown, the 
arista with very long rays. 

Thorax green; pleura with thin brownish-gray pollen, the mosonotum with thin 
brown pollen except on the lateral and posterior borders. Dorsocentrals 2-4; acroa- 
ticals 0-1; one intraralar; prcalar moderately long, stemopleurals 1-3. 

Legs blackish. Middle femora with one or two antorovcntral and two postero- 
ventral bristles on the basal half; posterior femora with an entire row of antero- 
dorsal bristles, a row of five or six anteroventraLs and one* poatcToventral before* the 
middle. Anterior tibia without median bristles; middle tibiae with a row of four or 
five anterodorsal bristles and a very strong antero ventral; posterior tibiae with a 
long calcar, a row of short antorodorsals among which is a stronger one, and one antero- 
ventral bristle. 

Wings pale brownish, the costal border broadly dark brown, the dark color ex- 
tending over the anal ceU basally and to slightly behind the third vein apically; 
base of second vein with a sctula at its origin; third setulose from the base to the 
anterior cross-vein on upper and lower surfaces; apical section of fourth vein not 
concave on outer side. Squamae brownish with the outer edge whitish basally. Hal- 
teres with reddish-yellow knob. 

Abdomen rather brassy green, the first segment black; fourth segment with 
erect bristly hairs. 

Type. — Male, Reppo^s Town, Liberia, September, 1926 (J. Bequaert). 
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Orthellia purs Curran 

CuBBAN, 1928, Bull. Amor. Mus. Nat. Hist., LVTI, p. 368. 

Male, Kisenjc, Congo, February, 1927; male, Monrovia, Liberia; 
male, Du Eivor Camp No. 3, Liberia, 1926; male, Memeh Town, 
Liberia, August 29, 1926; male, Kaka Town, Liberia, August 18, 1926 
(J. Bequaert). 

Orthellia abnormis Malloch 
Mallooh, 1923, Ann. Mag. Nat. Hist., XII, p. 512. 

I have not seen this species, originally described from two specimens 
from Natal. 


Orthellia boersiana Bigot 

Homomyia hoersiana Bigot, 1877, Ann. Soc. Ent. France., p. 37. 

Somomyia cafira Bigot, 1877, Ann. Soc. Ent. Prance, p. 37. 

PyreUia nigrohaUerata Stbin, 1913, Ann. Mus. Nat. Hung., XI, p. 471. 

OriheUia nigrohdUerata Mauloch, 1923, Ann. Mag. Nat. Hist., XII, p. 508. 

Male, Nya Ngezi, Congo, February 3, 1927 (J. Bequaert) ; female, 
Buea, Cameroon. 

Stein described this species from Tanganyika and Malloch recorded 
it from Natal. Bigot’s specimens were from South Africa. 

Orthellia indies Desvoidy 

Luciliaindica Dbbvotdy, Mem. Acad. Roy. Sci. Inst. France, II, p. 453. 

Orthellia latifrons Malloch, 1923, Ann. Mag. Nat. Hist., XII, p. 608. 

Described by Malloch from a single female from Natal. The type is 
in the Natal Miiseum. 

Orthellia scatophaga Malloch 

Malloch, 1924, Ann. Mag. Nat. Hist., XIV, p. 519. 

Male and female, Prospect, Cape Province, March, 1924 (H. K. 
Munro); male and female, Transkei, Cape Province (Dr. Jordan). 

The two specimens from Prospect are from the same lot as the type 
series, described by Malloch. I have seen several other specimens bear- 
ing the same data as those recorded above. 

Orthellia nigrocincta Bigot 

Ludlianigrocincta Bigot, 1858, in Thomson, ‘Arch. Ent.,' II, p. 369. 

PyreUia albigena Stbin, 1913, Ann. Mns. Nat. Hung., XI, p. 469. 

PyreUia aXbigena Mallooh, 1923, Ann. Mag. Nat. Hist., XII, p. 508. 

Female Buxunga, Congo (J. Bequaert) ; two males, three females, 
Umtali, Southern Rhodesia, April, 1929 (A. Cuthbertson) ; male. New 
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Hanover, Natal, August 15, 1913 (Geo. C\ Haines) ; female, Salisbury, 
Southern Rhodesia, April, 1932 (A. (.uthbertsou) ; male and five females, 
Lourenco Marques, April-July, 1914; male. Waterfall, Boven, Trans- 
vaal, 3800 ft. (H. A. Junod) ; female, Johannesburg, February, 1905 (?) ; 
Stein described the species from Tanganyika, Madagascar and Sokotra. 

Orthellia macrops, new species 

Green, more or less brassy; dorsocentrals 2-3. Length, 8 mm. 

Male. — ^Head black in ground color, occiput greenish; cheeks violaceous; face 
and front rather thinly cinereous poUinose. Eyes almost touching for almost half the 
length of the front, the facets on the upper half greatly enlarged. Frontals hairlike, 
about five pairs anteriorly and five or six pairs in front of the ocelli; ocellars not de- 
veloped. Cheeks one-sixth as wide as the eye-height. Parafacials narrow. Facial 
ridges setulose on lower half. Palpi brovTi. Antennae brown, the basal two s(^gmonts 
reddish. 

Thorax green, the pleura with very thin whitish pollen; mesonotum with brown- 
ish-gray pollen except on the broad posterior and lateral margins, best seen from 
posterior view. Dorsocentrals 2-3, all strong; one intra-alar; pre-alar lialf as long 
as the following bristle; acrosticals 0-1; stcmopleurals 1-2. 

Legs blackish. Middle femora with two anteroventral and one postcrovcnitral 
bristle on the basal third; posterior femora with thr(‘c anteroventral bristles on tho 
apical third, one posteroventral before the middle and a row of ant('r()doi*sals. An- 
terior tibiae without median bristles; middle tibiae with a row of posterior bristles 
and a strong posteroventral; posterior tibiae with a strong calcjir, a row of weak 
anterodorsal bristles ending in a stronger one beyond the middle and an an tiTo ventral 
bristle beyond the middle. 

Wings hyaline; base of second vein with three setulae a little beyond the humeral 
cross-vein on the under surface; third vein setulose almost to the anterior cross-vein 
on its upper side and on most of its length on the lower sid(‘. Bend of fourth vein 
rounded. Squamae brown, the base white on the outer part. Ilalteres missing. 

Abdomen brilliant green; fourth segment with (‘rcct, bristly hairs. 

Type. — Male, Lukugo, Congo, D(*cember 23, 1926 (J. Bt‘qua(»rii). 

Orthellia aualis, now specie's 

Thorax violaceous; abdomen blue-green, the fourth H(‘ginent apfx'aring white 
from anterodorsal view; three or four paim of postsuturnl dorsoet'ntrals, i»ht‘ anU^rior 
pair weak or absent; eye facets not enlarged in male. Ix^ngth, T.f) to 8.5 nmi, 

Male. — ^Face and front black, cinereous pollinose; occiput and ch<'<'ks vioIae(H)as, 
the latter sometimes more blackish, thinly poliinos('. By(^s sei)arat(‘(l by aboui» the 
width of tho third antennal segment, the black frontal vitta narrow; frontals hairliko; 
parafrontaJs evidently bare on tho upper half; ocellars absent. Chec^ks about one- 
sixth as wide as the eye-height. Palpi blackish . AntcniiiW' brown. 

Thorax violaceous; pleura obscurely pale pollinose; mesonotum, from posterior 
view, cinereous-white pollinose except laterally and from dorsal view with thrtn^ dull 
whitish spots on the anterior border. Donsoccntrals 2 -3 or 4, tli(' posterior three pairs 
strong; one intra-alar; prcalarlong; stcmopleurals 1-3. 
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f-toeiH black; middle* femora with erect or suborcct hair below and a postero- 
ventral briHth* near the middle, a hair on either surface near the base bristlclike; 
p()htc*rior femora with a row of five strong anteroventral bristles on the apical half and 
two weak on<\s on the basal third, oih* po.st(‘roventral before the middle and an entire 
anterodorsal row of bristl(*s. Anterior tibiae without bristles, the middle pair with 
about five bc‘Iund and a v(*ry strong ventral; posterior tibiae with the calcar, one or 
two anterodorsal and tw'o or three* anteroventral bristles. 

Wings einer(*ouH hyaline; apical section of fourth vein not concave on the outer 
side; third vein wdth setulae above and below from the base to the anterior cross-vein; 
origin of second vein with two setulae. Squamae pale brownish, the outer border 
broadly white basally'. Halter(*s with reddish yellow knobs. 

Abdom(*n blue-gr(‘en; fourth segment, from anterodorsal view, white except 
on the narrow base*, its hair erect and partly bristlc-liice. 

Female. -Front narrower than either eye; face and lower half of the front 
cinereous-white pollinose, rather silvery white in some views; parafrontals violaceous 
above; eight to ten pairs of frontals, the upper pair roclinate; one strong proclinate 
orbital situated above the middle of the front and several proclinate hairs; ocellars 
and outer v(‘rtieals long. Squamae wdiite. Fourth abdominal segment inclined to be 
violaceous. 

Types. Ilolotype, male, allotype, female, and paratype, female, Burunga, 
Congo (J. Bequaert). 


Orthellia ? laxifroxis Villcneuvc 
PyrelUa laxifrons Villenbuve, 1916, Ann. Soc. Ent. France, p. 148. 

Thus spocios, d('Scribod from Tanganyika, probably belongs to 
Orthellia. The front is described as about twice as wide as the third 
antennal segment. 


Orthellia aureopyga Malloch 
Mallocu, 1923, Ann. Mag. Nat. Hist., XII, p. 510. 

Describ(Hl from Kenya. I have not seen the species. 

Orthellia ? arctifrons Ptein 

Pyrclliit ardifrom Stein, 1913, Ann. Mus. Nat. Hung., XT, p. 472. 
l)('scrib<»d from Tanganyika. The eyes have the facets greatly en- 
larged on the upp('r half exc('i)t posteriorly. 

Orthellia spiathera Bigot 

PyreUia npinthera Bigot, 1878, Ann. Soc. Ent. France, p. 35 (Natal). 

Malloch, 1923, Ann. Mag. Nat. Hist., XTI, p. 513. 

OrtlieUia diatincta Curhan, 1928, Bull. Amor. Mus. Nat. Hist., LVII, p. 358. 

Male and six females, Lcnga Town, Liberia, August 16, 1926; 
male and three femahis, Merneh Town, Liberia, August 29, 1926 (J. 
Bequaert); male, Stanleyville, Congo, March, 1915 (Lang and Chapin). 
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In his identification of this species Malloch followed Bezzi, but it is 
by no means certain that the identification is correct. 

Orthellia orbitalis Stein 

PyrelMa orbitalu Stein, 1913, Ann. Mus. Nat. Hung., XI, p. 470. 

Stein described this species from Tangan 3 rika and in 1928 I re- 
corded a female from Congo. 

Orthellia rubrifacles Malloch 

Malloch, 1923, Ann. Mag. Nat. Hist., XII, p. 511. 

Described from Kenya and quite easily recognizable by the reddish 
palpi, face, and antennae. 

Orthellia vera Curran 

CuBRAN, 1928, Bull. Amer. Mus. Nat. Hist., LVII, p. 358. 

This species was described from the Congo and I have seen no addi- 
tional material. 

Orthellia splendida Adams 

Paraeompaomyia splendida Adaus, 1904, Kansas Univ. Soi. Bull., Ill, p. 202. 

Pyrellia tMtissima Villhneuvb, 1916, Ann. Soc. Ent. Franco, p. 146. 

Malloch, 1923, Ann. Mag. Nat. Hist., XII, p. 513. 

Two males and two females Salisbury, Southern Rhodesia (F. L. 
Snow), cotypes; two males and one female, Salisbiuy, February and 
April, 1929 (A. Cuthbertson) ; male, Djibuti to Addis Abbaba Rail 
Road, Abyssinia, September 14-17, 1920 (B. Brown) ; male and female, 
Balia Balia, Southern Rhodesia, March, April, 1931 (A. Cuthbertson). 

Orthellia dubia Malloch 

Malloch, 1923, Ann. Mag. Nat. Hist., XII, p. 511. 

Described from lilast Africa and Nyassaland. 

I have been unable to identify this species in the material before me 
and am not certain that it is distinct from aplmdida Adams. The only 
difference is in the absence of a whitish median spot on th(‘ front of the 
mesonotum; and in some specimens of splendida tliis Is not at all con- 
spicuous and it is sometimes more grayish, or even brownish gray, than 
white. Malloch separates the two species also by the number of dorso- 
centrals, dubia having but one pair. In some specimens of splendida 
the anterior pair is so small as to be overlooked and sometimes there is 
only one on one side and two on the other. Both species have the knob 
of the halteres brownish although there is a tendency for the knob to be 
reddish apicaUy in splendida. 
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Orthellia prenes, new species 

Evidently related to splendida Adams but with two or three pairs of dorsocentrals, 
bright yellow haltercs, narrower frontal vitta, and less extensively pollinose para- 
frontals. Length, about 9.5 mm. 

Female. — ^Head violaceous, the occiput green behind; face and lowest fourth of 
the parafrontals black in ground color and densely silvery-white pollinose. Frontal 
vitta blackish, white pollinose, much narrower than either parafrontal; six or seven 
pairs of frontals on the anterior half, the shining part of the parafrontals rather thickly 
haired; ocoUars scarcely developed; outer verticals rather weak. Cheeks almost one- 
fifth as wide as the eye-height, very thinly pollinose, black-haired. Parafacials wide. 
Oral margin produced. Palpi long, black. Antennae black. The front is broader 
than either eye. 

Thorax violaceous, with green reflections; mesonotum with a broad, obscure 
cinereous-white stripe in front of the suture which is conspicuous in front. Dorso- 
centrals 0-2 or 3, only the posterior pair strong; intra-alar strong; prealar half as 
long as the following bristle; stemopleurals 1-3. 

Logs black; femora violaceous; middle femora with a row of fine anteroventral 
bristles on the basal third and evidently with two or three posteroventrals on the 
basal fourth; posterior femora with entire rows on the anterodorsal and antero- 
ventral surfaces and a single ventral bristle near the basal third. Anterior tibiae 
without bristles near the middle, the middle pair with about five posterior bristles 
and a strong posteroventral near the apical third; posterior tibiae with one (perhaps 
two) anterodorsal and one anteroventral bristle. 

Wing hyaline; outer edge of last section of fourth vein not concave; third vein 
bristled above and below about halfway to the small cross-vein. Squamae white. 
Knob of haltercs bright yellowish. 

Abdomen violaceous with green rcfliections, or wholly green; fourth segment 
with erect black hair. 

Male. — Front decidedly wider than the third antennal segment, violaceous on 
the upper half or more of the orbits, the frontal vitta white from anterior view; 
frontals all hairlike; occiput violaceous, rather thinly pale pollinose; ocellars and 
verticals absent. 

Types. — ^Holotypc, female, Johannesburg, August; allotype, male, Basutoland. 
Paratypes: male and six females, Johannesburg, July, 1895; four males and three 
females, Johannesburg, 1899; male, Johannesburg, lflk)4 (J. P. Cregor); male and 
two females, Basutoland. 

This species is evidently most closely related to rhingiaeformis 
Villeneuvc, but the face is much less produced and truncate apically. 
It forms a connecting link between that species and splendida Adams in 
the shape of the head, and, like both these species, lacks ocellar bristles 
in both sexes, most of the species lacking them in the male but possessing 
them in the female. However, this character is by no means a generic 
one in this case as there is a gradual intergradation. 
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Orthellia rhingiaeformis Villencuvc 

Pyrellia rhingiaeformis Villenbuvb, 1914, Bull. Soc. Ent. Franco, p, 204 

Malloch, 1923, Ann. Mag. Nat. Hist., XII, p. 507. 

Two males and seven females, Burunga, Congo (J. Boquaert); 
numerous specimens from Addis Abbaba, Abyssinia, July and August 
(B. Brown). 

This easily recognized species varies in color from green to violace- 
ous. The strongly produced face, which is not, however, at all like that 
of Rhingia Scopoli, as suggested by the name, is Characteristic, and I 
know of no species approaching it in this regard. 

Orthellia distincta Villeneuve 

Pyrellia distincta Villeneuve, 1916, Ann. Soc. Ent. Prance, p. 148. 

Male and two females from Cameroon. Villeneuve described the 
species from the Congo. 

This species, if I have correctly identified it, is readily distinguished 
from all others in the genus by the absence of hairs on the infra-alar 
bullae and non-setulose first wing vein. In the male before me the basal 
segment of the posterior tarsi lacks the usual row of black bristly setulae 
on the anteroventral surface and thus agrees with Villencuvc^s descrip- 
tion. The females possess the row of setulae but may be recognized by 
the bare bullae. This species may prove to be the same as arctifrons 
Stein. 

The absence of hairs on the infra-alar bullae might be considered of 
sufficient importance for the erection of a genus, but a few species have 
the hairs limited to the posterior portion and thus form a link with the 
typical forms in which the bulla is wholly Iiairod. 

Orthellia prima, now species 

A readily recognized species because of the bare infraralar bullao and proH(uiC(‘ of 
two or throe setulae on the upper surface of the in(‘dian tlurd of the first vein. L('ngth, 
6 to 9 mm. 

Male. — ^Hcad black; face and lowest fourth of the front silv(‘ry-whito poUinoso, 
the cheeks and occiput with thin brownish pollen. Eyes almost tcmching for about 
one-fourth the length of the front, the frontal liaira extending the whole l(‘ngth, two 
or three of the anterior pairs developed as bristles; ocellars absent. Checis about 
one-eighth as wide as the eye-height; eyes with enlarged facets in front. Palpi black. 
Antennae brownish. 

Thorax bluish, obscurely polUnose, the mesonotum appearing brown from anterior 
view except on tho broad lateral margins. Dorsocentrals 2-4; anterior intra-alar 
weak; prealar strong; stemopleurals 1-3. 

Logs black; middle femora with a ventral bristle near the nniddle; posterior 
femora with a medianly interrupted row of seven or eight anteroventral bristles, a 
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single postorovontral bituatc^d before the middle and an entire row of anterodorsal 
bristles. Anterior tibuie witliout median bristles; middle tibiae with five or six 
posterior bribiles and a strong posteroventral; posterior tibiae with the calcar, a 
row of four or five short antc'rodorsal bristles ending in a longer one near the middle 
and two antc^roventral bristles. Posterior tarsi with a row of short, black setulae on 
the ant<M‘oventral surface. 

Wings cinereous hyaline; bend of fourth vein broadly rounded; base of second 
vein ventrally with throe setulae at its origin; first vein dorsally with two or three 
setulae on the median third; third vein setulose above and below between the base 
and the ant(‘rior cross-vein. Squamae brownish, broadly white on the outer portion 
basally. Halteres reddish yellow. 

Abdomen bright green; fourth segment with subappressed hair and several 
erect hairs toward either side. 

Female. —Mesonotum iwuolly rather violaceous, the abdomen often bluish. 
Parafrontals shining black except on the anterior fifth; ten pairs of frontals, the 
upper pair reclinate; frontal triangle shining black, reaching to beyond the middle 
of the front; ocellars and outer verticals strong. Three intra-alar bristles. 

Types. -Holotype, nude, Memeh Town, Liberia, August 29, 1926; allot 3 rpe, 
female, Keppo’s Town, Liberia, Heptember 1, 1926. Paratypes: three females, 
Ex'ppo^s Town, S(*ptember 1, 1926; female, Memeh Town, August 29, 1926; and 
nine femaU^s, Longa Town, Liberia, August 15, 1926; (J. Bequaert). 

(Iatalogue and Synonymy 
alUgena Stein = nigrocincta Bigot. 

? (Lucilia) harthii Jixmnicko^ 1866, 'Neue Exot, Dipt.,^ p. 374 (Erytrea). 
hracm "WMiOT-peronii Dosvoidy. 
cyanea Malloch (not Fabricius) = peronii Desvoidy. 

? (Cosmina) diadmata Bigot, 1877, Ann. Soc. Ent. France, p. 37 (Cape). 
ditissima Villeneuve ^spUndida Adams. 

Mifrona Malloch Desvoidy. 

viazaca Walk(*r - peronii Desvoidy, 

7iuda Hough Loew. 

phara 'Wixlkov^ peronii Desvoidy. 

(Mmca) racilia Walker, 18 19, HahI. Dipt. Brit. Mus.,' IV, p. 884 (Sierra Leone). 
mraim 'Wulkor- peronii Desvoidy. 
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TWO Nl^W (5ENICRA OF (UilCETID RODENTS FROM THE 
MIOC^KNK OF WESTERN UNITED STATES 

By Albeht Elmeb Wood 

In the course of preliminary studies on fossil Cricetidae, the author 
has discovered two specimens that belong to this family, and whose 
charactc^rs warrant their sc^paration, as distinct genera, from the previ- 
ously known forms. For permission to study the first of these, I am 
greatly indebted to Dr. Walter Granger. The second, from the author's 
private collecl/ion, is now presented to the American Museum. Tliis 
study was made while I was Chitting Traveling Fellow in Columbia Uni- 
versity. T\w illustrations are by the author. 

Other than tlndr allocation to the family (Vicetidae, the relation- 
ships of these two forms are not discussed, that being reserved for a 
later dat.(S aftc^r mori' is known of the Oligocene forms generally referred 
to Eumya. 

Schaubeumys granger!, now genus and species^ 

Figure 1 

Holotypio. a. M, N. it. No. 13757, lower jaws with associated upper molar and 
fragments of skull. 



Fig. 1. MaubcumiiH grangcri^ a.g., n. sp. Type, A.M.N.H. No. 13757. A. 
Right lo\v<‘r molar's, X 10. H. Loft second uppor molar, X 10. 

Th<‘ ie(‘t h ar(' drawn with the buccal side at the top and with the anterior end to 
the l<‘ft. 


IToutzon and Lrx'AbiTY. Lower Rosebud, Potato Cnxik, Pine Ridge Indian 
Ros(Tvation, South Onkota. Colb'ct'd by Albert, Thomson in 1906. 

Diagnosis. Kimllar in general aspect to Eumy^, but the central crest is lacking 
in lower molars (‘XC(^pt on Mi, wIutc it is greatly elongate, reaching the lingual side 


U tako KriMit ploanuie in naming ihiH f(unuH after Dr. Samuel Selmub, the foremost worker on f(M^ 
rodcuts. The Hperifu* iiain<‘ in kIvwi in approoiation of Dr. Walter Granger's kindness in opening the 
rodent colled ions of tlic Amcricau Museum to mo. 
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of the tooth; Mi developing tran&vcrsc crcbts, other molars tending toward alterna- 
tion of external and internal cusps. 

This species, although in general similar to the Oligoccnc form, 
shows several very distinct advances. In Mi, the protoconid and meta- 
conid have united to form a transverse crest, and have lost all their 
former connections with the anteroconid (cusp of the anterior cingulum), 
which appears to have been secondarily reduced and to have lost its 
crescent arms. The central crest of this tooth has increased greatly in 
size, and extends to the lingual mai'gin of the tooth, paralleling the meta- 
lophid and hypolophid, not only in direction, but also in size. The 
buccal end of this crest is a strong, well-roimdcd cusp (called by Schaub^ 
the ‘‘Mesostyhdsporn” or mesostyhd spur). In the other two lower 
molars, there is a strong cusp forming the center of the anterior cingulum, 
which unites with the metaconid. Its union with the protoconid is 
aborted in M2 and weak in M3. No trace of central crests appears in 
either of these teeth. The posterior crescent arm of the protoconid of 
M2 is reduced, and is breaking up into a series of conules, wliich suggests 
that it is in the process of disappearing. In the upper molar (M^, 
Fig. IB), the anterior cingulum is reduced to a single cusp at the center 
of the tooth, comiected by a crest with the protocone. From this crest 
another cusp has budded ofif. The central crest is well developed. The 
posterior cingulum is minute. 

The characters listed above seem, on the whole, to be specializa- 
tions of the Eumys type of tooth toward what is fomid in Peromyscus. 
Unfortimately, we do not know the Oligocene forms well enough to be 
able to tell, as yet, from which, if any, of the many forms lumped under 
Eumys elegans” this animal has been derived. Nor is it possible as yet 
to indicate its precise relationsliips with Peromysem, Howc'ver, the 
fact that the posterior arm of the protoconid of M2 is disintegrating, 
instead of swinging posterad to meet the entoconid, as seems i,o have 
happened in the ancestors of Pet'omyscus, would seem to indicat(5 tliat 
tliis is a member of another line. 

Horatiomys znontanus, new genus and species® 

Figure 2 

Holotypb. — ^A. M. N. H. No. 22714, right mandible with Ml. 

Hoeizon and Locality. — Deep River Miocene, seven miles south of Ft. Logan, 
Montana, west side of Smith River, north side of Thompson's Gulch, west of main 
road. Collected by A. E. Wood, August 30, 1931. 


iScliaub, S. 1926. *Die Hamsteraoiiigen Nagetiere des TertULrs und iliro lebenden Vorwandton.’ 
Abh. Sohweiz. Pal. Gesell.^ XLV, 112 pp « 6 pla., 16 

*I take great pleasiire in naming this genus after Dr. Hoiace Elmer Wood, 11, in appreciation of his 
invaluable assistance to me in my work on fossil rodents. 
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Diagnosib. — Pattern based on four main cusps with a two-cuspod anterior cingu- 
lum; posterior cingulum vratigial; large central cusp with three radiating arms; 
orcst running posterad from mctaconid along lingual margin of the tooth. 

Ilesidcfi tlu' aiTaiigomont of the cusps as outlined in the diagnosis, 
and as may bo soon from the figure, the outstanding features of this tooth 
are the extreme elevation of the four primary cusps, and the fact that 
the union between tlu* hypoconid and the entoconid is at the posterior 
margin of these two ctisps, instead of at the anterior end, as in Schaub- 
eumys. The manner in which tliis different type of loph formation has 



Fig. 2. lloraiiamys manianus, n.g., n. sp. Type, A.M.N.H. No. 22714. A. 
Eight mandible, outer view, X 2. B. Right first lower molar, X 16. 

The buccal side of the enlarged molar is at the top; the anterior end to the left. 


arisen can not be determined from the available material. The jaw 
itself has some peculiarities in shape, particularly noticeable in the 
quadrangular ascending portion. The masseteric crest ends well back, 
below the center of the alveolus of M 2 , and is widely separated from 
the mental foramen. 

The relationships of this animal are entirely unknown at the present 
moment. There are certain vague similarities in pattern between Mi 
and the corresponding tooth of Neotoma, but they are too sketchy, and 
the time interval is too great, to allow any tnist to bo put in them. The 
phylogenetic position of this form cannot be determined until after 
further study of middle, Tertiaiy Oricetidae. 
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TAXONOMIC NOTES CONCERNING ARVICANTHINE 

RODENTS' 


By Robert T. Hatt 


Study of the American Museum collections of African rodents has 
indicated the desirability of clarifying the nomenclatorial status of 
three forms of the genus PeJomys reported from the Kasai district of the 
Belgian C^ongo, and also of the naming of a new form of the striped grass- 
rat, Lemniscomys, occurring in the savannas of the upper Uele. These 
matters art' here given attention preparatory to the completion of a full 
report on the rodents of the Ciongo represented in the collections obtained 
by the American Museum C^ongo Expedition. 


Lemkiscomys 


Spc'cimens of the Lemnkcomys harbams gi’oup, obtained by the 
Congo Expedition at Faradje, may be sorted into what appear to me to 
be three' natmal groups whose principal diagnostic features compare as 


follows: 

Head-body length (approximate) 

Tail length (approximate) 

Foot length 

Greatest skull length 

Length upper molar row 

Width W 

General color 

Facial stripe's 

Pelage 

Number of adult sjx'cimc'ns 


A 

B 

C 

90 

100 

80 

130 

130 

115 

25 

25 

23 

27.5 

27.2 

26.7 

4.8 

5.1 

4.6 

1.6 

1.8 

1.6 

dark 

pallid 

dark 

present 

absent 

present 

hispid 

very hispid 

hispid 

15 

2 

3 


The smallest of these three ('‘(V') corresponds rather closely in its 
status as a distinct taxonomic unit to the smaller form of the stnatus 
gi'oup (ahka) ocemring iu the nearby forest. The pallid rat 
I probably would consider a pelage form of group ** A'' were it not that I 
find it corresponding very closely to the typo of L. dunni nuialiSj to 
which it was directly compared. I thus prefer to recogmze three forms 
of the barbarus group in this region. That a more conservative person 
or one with a greater series of specimens than have been available to me 
might lump all three together as fortuitous variations of a single sub- 


iSoientifio results of the Congo Expedition, Mammalogy No. 16. 
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species, I readily admit, but such a procedure' would, I believe, with the 
present evidence, but mask the simple assortment of characters as they 
have presented themselves and tend to smother rather than ('ricoura^e 
further investigation of the problem of speciation oi*, it may be ecologic 
differentiation, in this region. 

Specimens of each of these three groups were' compared with types 
and other material in the British Museum. At that time I made the 
nominal assignments used in this paper, from which arrangement I have 
not had reason to diverge. 

For the commonest form I have adopted zebra as the name on the 
single basis that it corresponds to the majority of specimens from the 
region so labelled in other museums. Heuglin's original description is 
inadequate for identification and I do not know of the existence of his 
type. As stated above the pallid form is recognized as Lemni- 

scomys dunni nubalis. The dwarf form I here describe as a new sub- 
species. 


Lezxmiscomys oweni orientalis, new subspecies 

Type. — Amorican Muf.eiim of Natural History, No. 49626. Congo Expedition 
Collection No. 1531. Male adult. Collected at Faradjc, Belgian Congo, March 16, 
1911, by Herbert Lang. The type is a study skin, accompanw'd by a skull in good 
condition. Its molars are much worn. 

Paratypes. — American Museum of Natural History, No. 49611, adult male, 
topotype, collected Febimry 20, 1911, by Mr. Lang; and American Muw'um No. 
2150, adult male, collected at Tingasi, July 15, 1883, by Emin Pasha. 

General Character. — A small representative of the harharus group related 
apparently to the Gambian L. owmi, from which it differa in possessing a slightly 
smaller and narrower skull and darker color. From L. b. 2/»6ra, which is common at i he 
type locality of this new subspecies, it differs conspicuously only in siz('. l<>om L. 
dunni nubalis, also repn'sented at the same locality, it is easily distinguish(‘d on the 
basis of its smaller size and darker color. 

Description. — The median dorsal stripe is blackish, ticked with huffy. Its 
cours(‘ is clearly marked from the middle of the crown t o th(» tail bas(^ I n t h(‘ lumbar 
region it attains its greatest width (2.8 mm.) although 1 his is littli‘ more* than its width 
at any point behind the level of the ears. The six pail’s of lateral dark strip(‘s arc 
distinctly split by secondary light stripes. These lighten progr(‘ssiv(‘ly to tin* pure 
white abdomen. Two pairs of light stripes may be distinguished abov<‘ the (*yes, the 
lower of them joining the buffy eye ring. The cars an^ well haired and a bright 
Cinnamon in color. Fore and hind feet arc Cinnamon Buff. 

Mbasxjrementp. — Collector's measurements, taken in tlie flesh: total length, 
196 mm.; tail length, 114; length of hind foot, with claw, 23; height of car, 15. 
Skull measurements : greatest length, 26.7; condylobasal length, 24.1; greatest skull 
height, 10.3; zygomatic breadth, 12.5; interorbital breadth, 4.3; breadth of brain 
case, 11.6; palatilar length, 10.8; length palatal foramina, 5.5; width of palate 
across MS 5.7; alveolar length upper tooth row, 4.7; crown length upper tooth row, 
4,6; width 1.6; condylo-inoisive length of mandible, 16.5. 
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Pelomys 

SpocimoiiR colled od by the Reverend Richard Callewaert at Lulua- 
bourg, Kasai District, Belgian C'ongo, are known to have been acquired 
by the British Museum, the National Museum at Madrid, the Congo 
Museum, the Natiual History Musevim at Basel, the Berlin Museum, and 
The American Museiun of Natural History. The first published account 
of the arvicanthine rats of the genus Pelomys contained in the Calle- 
waort collections was that of Cabrera and Ruxton (1926, Ann and Mag. 
Nat. Hist., (9), XVII, p. 601) on the London and Madrid series, in 
which Pelomys minor was described as new and the remaining series of 
seventeen specimens, containing two well-marked species (as I have 
ascertained by personal examination), assigned to Pelomys campanae 
(Huet). Matschie had in manuscript, at the time of his death, a paper on 
a part of the Basel series in which he described as new the mice already 
made known under the name of Pelomys minor. Matschie’s manu- 
script was published (1926, Zeitschr. f. Saugotierkimde, Bd. 1, p. 114) but 
his new name for this species was editorially deleted and “Komemys 
minor Cabr. et Ruxl.” substituted. There was published, however, in 
this same paper, the description of Pelomys luluae Matschie. It seemed 
to me that this was a composite description of the two larger Pelomys 
occurring at Luluabourg and that Matschie also had failed to recognize 
the presence of two species. Since Matschie named no type in his 
description, 1 inquired of Dr. Jean Roux of Basel concerning the speci- 
mens on which the description was based. Of the four listed in the 
description, one. No. 3941 (skull No. 7827), a male, taken June 8, 1923, 
was rotiirned to Basel, bearing a red tag indicative that it was the type. 
The three other specimens were retained in the Berlin Museum. 

It chances that though the two speck's in question have skulls that 
are strikingly different (but one of the Brilish Museum series had been 
cleaned) they bear great n'sc'rablance externally, except for one feature, 
the biisal color of tlu' belly hairs. In one form the hairs are white to their 
biises, in th<' other whit(' at tlu' tip, gray at the base. Before specimens 
could b(' correctly named it remjuned to ascertain the color of the hair 
in the tyi)es of the various nominal species. 

Huet, in describing Mm campanae, mentioned specimens in the Paris 
Museum. In 1933 with the kind guidance of Dr. Rode, I found two 
mounted specimens on exliibition (since removed) each labelled the type 
of Mus campanae. In each of these (Nos. 1112 and 1113) the hairs of 
the underside were completely white. Skulls could not be found.* 

lOn tho baBO of No. 1113 was tho following msoription; “Pere Campana, Landana, cf . Knvoi 9 
Nov. 1887 Mub oaznpanoo. C.g. 18^, No. 1. J. 
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The type of Pelomys hluae Matschie has the hairs of the under- 
surface gray at their base, as Dr. Roux has dotormiiiod for me. This then 
is not a synonym of P. campanae fHuet). 

The nomenclatiu*e of these “mud rats” of the Kasai iis I view them 
should tlien be as follows: 

1. — Pelomys campanae (Huct) 

Head and body length about 140 mm. Belly bail’s completely white. Dorsal 
stripe usually faint. Diameter of about 2.0 mm. Cramally tills species resembles 
PehmyefaUm more than do the other two species considered. 

2. — Pelomys luluae Matschie 

Head and body length about 150 mm. Belly hairs white at tips, gray at base. 
Dorsal stripe absent. Diameter of about 2.3 mm. In external appearance this 
form is nearer P. Jallax than arc the other two, but its broad teeth and expanded 
nasals separate it clearly from that species. 

Z.—Pehmys {Kmemys) minor Cabrera and Ruxton 

Head and body length about 125 mm. Belly hairs white, gray at base. Dorsal 
stripe clearly defined. In the clear definition of the doiml striiie and the shorter fifth 
digit of the pobterior limb, this bp('cieb approacli(‘b Komemijs which cannot at best 
be considered more than a subgenub. 

It is interesting to note' that Father C/allowaorl or his native collec- 
tors distinguished Pelomys minor as distinct, calling it under the name 
“Ngonga,’' but did not distinguish by name two species among the re- 
maining Pelomys^ both being called “Ditapa.^^ 
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FOUR HITHERTO UNRECOGNIZED SUBSPECIES OF 
AFRICAN RODENTS 

By Robert T. Hatt 

Heroin are named and described three geographical variants of 
species of Tatera which have hitherto received insufficient attention 
in the areas from which I have selected the types. One of these is from a 
small series secured by Dr. H. E. Anthony, in the Red Sea Hills, and I 
am pleased to express my appreciation of his permission to describe the 
subspecies involved. A fourth subspecies named represents the genus 
Mastomys. 

Tlie color terms employed, when those of Ridgeway’s Standards, 
are capitalized. 


Tatera robusta taylori, new subspecies 

Type.- American Museum of Natural History, No. 82300. Taylor Sudan Ex- 
pedition, No. 3111. Female adult. Collected at Khor Birum, Red Sea Hills, Sudan, 
April 15, 1927, by H, E. Anthony. The type is a study skin with skull, both in good 
condition, except that the tips of the nasals are broken. The molars are greatly worn. 

Paratypbs. — ^Three adult female topotypes, skins with skulls, collected the same 
morning as the type. A. M, N. H. Nos. 82299, 82301, 82302. 

General Character. — ^This subspecies is closely similar to T. robusta robusta, 
except for its slightly smaller foot and skull, and for the color of the tail hairs, which in 
T. r. robusta is a deep blackish brown, and in T. r. taylori is a light brown, near the 
color of the hack. Th(‘ hairs of the terminal third of the tail are shorter than those on 
IT. r. robusta, 

Dbscuii*tion. General color above, Ochraceous-Tawny, darker on the rump, 
paling on the sides. The pure white belly is sharply demarcated from the flanks. 
Facial markings are fairly prominent; the supraorbital and jugal light areas distinct; 
the suborbital ami nasal bars w<»ll marked, almost black. The ears are blackened 
terminally. 

Th<‘ skull of T. r. taylori differs from the skull of T. r. robusta only in its smaller 
size, and the greater prominence of the posterior palatal tubercle. 

Measurements. — CoJJcctor’s measurements of the type, followed in parentheses 
by the maximum and minimum measurements of the three parat 3 pes are: total 
length, 323 mm. (346-322); tail vertebrae, 180 (190-182); hind foot with claw, 38 
(38-38). Cranial measurements of the type, followed in parentheses by those of the 
paratype No. 82299, are: greatest length, ? (40.8 mm.); condylo-incisive length, 35.1 
(35.3); zygomatic breadth, 20.3 (20.0); interorbital breadth, 7.6 (7.0); breadth of 
brain case, 16.0 (16.1); greatest height of skull, 14.3 (14.7); length of nasals, ? (18.0); 
width of zygomatic plate, 7.7 (7.9); length of bullae, 11.1 (10.9); palatilar length, 


2 AMERICAN MUSEUM NOVITATES [No. 791 

18.2 (18.2); length of anterior palatal foramina, 7.2 (7.8); least widtii of palate 
inside of 3.7 (3.5); croviTi length upper tooth row, 5.8 (6.0); widtli of M^, 2.1 
(2.1); condylo-incisive length of mandible, 24.3 (23.8). 

The race is named for Mr. Irving K. Taylor, sponsor of the expedi- 
tion which collected these gerbilles, and co-collector with Dr. Anthony, 
of the larger mammals secured. 

Tatera nigrita boniensis, now subspecies 

Type. — American Museum of Natural Histoiy, No. 82659. Ruwenzori-Kivu 
Expedition, No. 73. Male adult. Collected at the new post of Beni (Bungulu), 
eastern Belgian Congo (3900 feet altitude) October 26, 1926, by James P. Chapin. 
The type is a study skin with skull. The skin is in good condition. The skull is perfect 
except for the nasals and anterior palatal region which were smashed by the trap. 
The molars are lightly worn. 

Paratype. — ^A. M. N. H. No. 82663. A juvenile female collected at the same 
locality as the type, October 26, 1926, by Doctor Chapin. Skin with skull. 

General Character. — Similar to Tatera nigrita from northwestern Uganda 
(to the type of w'hich I have compared the type of the subspecies here proposes!) but 
larger, shorter tailed, darker colored. T. n. heniensis has shorter posterior palatal 
foramina, and the outline of M^ as seen in the ventral view, is more pyramidal than in 
the earlier named form, but the nkuUs do not differ greatly in other respects. 

Description. — General color above, blackish, suffused with Wood Brown. Tlio 
flanks are near the latter color. Belly, throat, chin, and the lower chei^k hairs, pure 
white, as arc also those of hands and feet. No facial markings. Outer surface of the 
ear clothed with blackish-browm hair. Hairs of the dorsum of the tail blackish brown, 
those of the underside, white. There is no sharp line of demarcation between the two. 
The hair of the middle of the back measures about 16 mm. long. The ears are 
relatively small. 

Measurements. — Collector’s measurements of the type av(^: total length, 
274 mm.; tail vertebrae, 128; hind foot with claw, 35. Cranial measunmients of the 
type (followed in parentheses by corresponding measun'ments which T have taken 
from the type of 7\ nigrita) are: basilar length, circa 31.3 (29.8); condylo-incisivcj 
length, circa 35.0 (34.5); zygomatic breadth, 19.8; interorbital breadth, 6.6 (6.4); 
squamosal breadth of brain case, 16.5 (16.5); height of brain case from basal suture, 
12.8(12.2); lieightof brain c^ise from bullae, 15.1 (M.9); length of bullae, 10.3 (10.8); 
width of palate inside the posterior loph of M^, 3.2 (3.3); length of posterior palatal 
foramina, 2.6 (3.4); alveolar length of upper tooth row, 7.2 (7.0); width of Mb 
2.6; condylo-incisive length of mandible, 24,2. 

In the du Congo Belgo are two specimens of tliis race, one 

collected at Beni by Lt. Bonnevie and one at Boga by M. Collart. 

Tatera nyassae loveridgei, new subspecies 

Type. — ^American Museum of Natural History, No. 55584. Female adult. 
Collected at Kilossa, Tanganyika Territory, December 16, 1920, by Arthur Loveridge. 
The specimen is a skin with skull, both in good condition. 

Paratype. — K. M. N. H. No. 65499. An adult female, skin with skull, collected 
at the type locality, January 22, 1921, by Mr. Loveridge. 
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General Character. — A northcafstorn race of T, nyassae with a dark colora- 
tion approaching but not equalling in intensity that of a southern race of the same 
species, T. 7iyasfiae shiremis. In size it closely parallels the Nyassaland representa- 
tives. Cranial characters, if present, cannot at this time, be established. 

Descrii*ti()n. — General color above near Fuscous, changing on the sides to a 
bright Cinnamon-Buff. There is an obscure broad area of gray about the eye. The 
outer sui’face of th(' eai's is a blackish brown. Belly, throat, chin, hands, and feet 
are pure white. The moderately well-haired tail is Cinnamon-Buff, sprinkled with 
black above, white below. 

Measurements. — Collector's measurements of the type, followed in parentheses 
by those of the paratype, are : head and body, 145 mm. (150); tail, 150 ll6Z); hind 
foot, 31 (33); ear, 28 (23). Cranial measurements of these specimens are: greatest 
length, 39.0 (38.8); condylo-incisive length, 35.1 (34.9); zygomatic breadth, 20.0 
(20.4); interorbital breadth, 6.4 (6.0); breadth of brain case, 15.9 (16.7); greatest 
height of skull, 14.7 (15.4); length of nasals, 14. 9(15.1); width of zygomatic plate, 
7.7 (6.7); length of bullae, 10.4 (10.7); palatilar length, 17.7 (17.2); length of anterior 
palatal foramina, 7.4 (7.9); least width of palate inside MS 3.3 (2.8); crown length 
of upper molar row, 6.7 (6.5); width of M^, 2.6 (2.6); condylo-incisivc length of 
mandible, 24.7 (24.1)). 

Mastomjs coucha itigiensis, new subspecies 

Type. — American Museum of Natural History, No. 55571. Female adult. 
Collected at Gwaos, near Ttigi, Tanganyika Territory, October 10, 1921, by Arthur 
Loveridgo. The type is a skin with skull. The skull is complete. The molars are 
moderately worn. 

Paratypbr. — ^There are three paratypes in the American Museum: No. 55668, 
a yoxmg adult male topotype; No, 55526, a young adult male from Jumbe Mbulu's, 
near Singidda; and No. 55534, a young adult female, also from Mbulu^s. Three addi- 
tional topotyijcs from the same original collection are in the Museum of Comparative 
Zoology. These are Nos. 22919, 22920, 22921 ; adult male, adult female and subadult 
female. 

General Character. — A pallid race closely related to victoriae. 

Description.— The description, based on the type, would apply almost equally 
well to any of the paratypes, except the smallest, which is somewhat paler than the 
others. 

Gimi^ral color above*, from crown to tail base, Avellaneous, slightly overwashed 
with Natal Brown of the hair tips. The flanks are colored as the back, except that 
they lack the dark overwash. The face and cheeks are of much the same color as the 
flanks although below the eyes an* slightly clearer in tone. The eai’s are contrastingly 
dark brown and sparsely covered with hairs, buffy inside the pinna, darker outside. 
The dorsum of each fore foot is covered with Warm Buffy hair. The hair of the hind 
feet is clear wliito. The scales and short hair of the dorsal surface of the tail are near 
Prout^s Brown, those of the imderside, white. There is not a sharp line of demarca- 
tion between the two. The entire undersurface of the body is covered with hair, the 
basal part of which is Neutral Gray, the tip White. There are eleven or more pairs of 
mammae. 

Measurements. — Collector's measurements of the type and two paratypes, are 
given in the following table: 
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Number 

Sex 

Head-Body 

Tail 

Foot 

Ear 

Typo 

9 

95 

92 

21 

16 

22920 


no 

120 

22 

16 

22921 

9 

95 

101 

20 

16 


Cranial measurements of the type are: greatest length, 26.7 mm.; condylo- 
incisive length, 24.3; zygomatic breadth, 13.1; breadth of bi am case, 11.8; inh'r- 
orbital constriction, 4 2; greatest length of nasals, 11.4; length palatal foramina, 
6.2; width of palate across M‘, 5.8; greatest length upper tooth row, 4.7; width M‘, 
1 . 6 . 

It may be here noted that Loveridge (1923, P. Z. S. London, p. 702) 
has observed of these specimens that : “Specimens from the thorn-biish 
steppe seem to average smaller and ai-c paler, but can be matched by 
individuals picked out from the Kilosa District series.” With the major 
part of the series to which Mr. Loveridge referred, here at hand, I have 
been unable to agree with the conclusion quoted. A few specimens of the 
other series, referred in the paper quoted to Mastomys c. microdon (Peters) 
but better referred to M. c. victoriae (Matschie), are pale, but none of 
them of quite the same light color shown in this series. One specimen 
from Isikisia, near Tabora, Tanganyika Territory, should also be re- 
ferred to the race here described, but in its slightly darker coloration is 
not quite t 3 q)ical. 

The Tanganyika representatives of this genus appear, as far as I 
have been able to determine, to sort into local types, as though repre- 
sentative of a single species. Specimens from the region of Mbulu (not 
Mbulu’s) are about intermediate between mtoriae and panya, the latter 
of which is known from localities in Kenya Colony, near the Tangan- 
yika boundary. The greater number of specimens from the central 
section of the Tenilory may be refen’ed to victoriae, a race differing in 
little but coloration from panya, and averaging much the same in size. 
Mantomyv c. iligienm appears to be confined to the thick thorny scrub 
which occupies the region of the tyi)e locality. 

I am indebted to Mr. Loveridge for the loan of the Museum of 
Comparative Zoology specimeas cit(‘d. 
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SPIDERS FROM THE SOUTHWESTERN UNITED STATES, 
WITH DESCRIPTIONS OF NEW SPECIES 

By W- J. Gertsch 

The following paper is for the most part a report on a collection of 
spiders taken in Arizona by a field party from The American Museum of 
Natural History headed by Dr. F. E. Lutz. Although spiders were to an 
extent incidental to the purpose of the expedition, namely the collecting 
of insects, a number of species were taken and are listed below. During 
the course of the trip the chasm of the Grand Canyon, the highly inter- 
esting plateau regions of the north and south rims, and the San Francisco 
Mountains were investigated. The paper has been considerably ex- 
panded by the inclusion of various new species and new records from 
material collected in Arizona by Dr. Lutz on previous trips, and particu- 
larly by descriptions of unusual species taken in southern Texas by Mr. 
Stanley Mulaik. 

Of paramount interest are the records of two families of spiders not 
heretofore reported from the United States. Tama rnexicana (Cam- 
bridge), a representative of the Hersiliidae, has been found by Mr. 
Mulaik to be a fairly common spider in southern Texas. From the same 
region comes Zorocrates aemulus, a new species of the family Zoropsidae. 
A single immatiue female of a second species of tjic genus was taken by 
Dr. Lutz in Arizona, in 1916, and seems to be Zorocrates mistus (Cam- 
bridge). In addition, a second species of the curious two-eyed spiders 
of the family Caponiidae and another Filistata are recorded from the 
United States. 

Th(' types of the specie's described as now are in the collection of The 
American Museum of Natural History. 

Suborder Mygalomorphae 

Otenizidae 

Hebestatis tbeveneti (Simon) 

Figiirc 1 

Cyclocosmia theveneti Simon, 1890, Actes Soc. Linn., Bordeaux, XLIV, p. 313. 

Record. — Bizbee, Arizona, 1907, female (Edmundson). 




Fig. 1. Hehcstatis ihevcneii (Simon), (^yc'h of female. 

Fig. 2. EvagruB comtockij now npecies, eyes of mal(». 

Fig. 3. MyrmekiaphUa comstocki Bishop and Crosby, (»y('s of f(‘malt^ 
Fig. 4. Filiatata crassipaLpus, now species, cpigyiium. 

Fig. 5. Filistata crassipalpiLSj new species, palpus, retrolatt'nil view. 
Fig. 6. Filistata crassipaUpus, new species, palpus, prolat<»ral view. 
Fig. 7. Evagrvs comatocki, new species, palpus. 

Fig. 8. Evagrus comstocki, new species, second leg of male. 

Fig. 9. Diguetia caudata^ new species, abdomen of female. 
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Myrmekiaphila fiuviatilis (Hentz) 

MygaU fluviatilis Hentz, 1850, Jour. Boston Soc. Nat. Hist., VI, p. 286, PL x, 
fig. 15. 

Records. — Kingsville, Texas, female (Clyde T. Reed). Mission, 
Texas, female. Austin, Texas, July, 1903, female (Det. by A. Petrunke- 
vitch). 


Myrmekiaphila comstocki Bishop and Crosby 
Figure 3 

Myrmekiaphila comstocki Bishop and Crosby, 1926, Jour. Elisha Mitchell Sci. 
Soc., XLI, p. 168, Figs. 7 and 8. 

Record. — Edinburg, Texas, two females (S. Mulaik). 

Dipluridae 

Evagrus comstocki, new species 
Figures 2, 7, and 8 

Male. — Total length, exclusive of chclicerae and spinnerets, 8.00 mm. Carapace, 
3.75 mm. long, 2.85 mm. wide. 

Carapace and logs dull yellow, the abdomen gray. Eyes enclosing a black field. 
Carapace oval, weakly truncated in front, flat. Circular thoracic fovea somewhat 
behind the middle of the carapace, from which radiate four pairs of striae, the first 
pair limiting the V-shaped, slightly elevated pars cephalica. 

Eyes occupying two-fifths of the width of the carapace at that point. Clypeus 
only two-thirds as high as the diameter of an anterior median eye. First row of eyes 
procurved, cquidistantly spaced, the medians half as large as the laterals. Second 
row of eyes very slightly recurved, the medians subtriangular in shape, slightly smaller 
than the oval lateral eyes. Posterior median eyes separated by about twice their 
diameter, subcontiguous with the laterals. Median ocular quadrangle much broader 
tlian long, narrowed in front, the ey(‘S subcqual. 

Sternum longer than broad (1*1/9), subquadrangular, weakly rounded behind. 
Coxae subequal, the* posterior pair contiguous. Labium three times as broad as high, 
one-fifth as high as the divergent endit(*s. Under side armed with a few spines and 
hairs. Chelicerat* strongly convex, lacking rastellum, armed with stiff spines, the 
outer margin of tlie furrow with a band of hairs, the inner with ten or twelve unequal 
teeth. 

Legs comparatively short, the fiirst femur and patella about equal in length to the 
carapace. Palpus as figured. JjQg formula, 4132. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

2.25 

1.37 

1.50 

1.55 

1.00 

7.67 mm. 

II 

2.12 

1.25 

1.38 

1.50 

1.08 

7.33 mm. 

III 

2.12 

1.08 

1.38 

1 95 

1.10 

7.63 mm. 

IV 

2.56 

1.55 

2.00 

2 25 

1.40 

9.76 mm. 


First femur with a rctrolatoral, the second with a prolateral patch of tiny setae. 
Legs provided with black hairs and some spines. First tibia with six conspicuous 
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prolatcral and twelve ventral spines. Second leg modified, as usual in the genus, as 
shown in the figure. 

Abdomen about two-thirds as broad as long, rather thickly clothed with black 
hairs and spines. Spinnerets four, the one-jointed median ones small, the outer ones 
made up of three subequal joints, the whole spinneret nearly as long as the tibia and 
patella of the fourth leg (8/9). 

Female. — Total length, exclusive of chelicerae and spinnerets, 9.00 mm. Cara- 
pace, 3.85 mm. long, 2.90 mm. wide. The whole spider lightly infu&cated. Structure 
as in the male. Lateral spinnerets, 3.60 mm. long. Spines beneath first tibia, 2-2, 
beneath first metatarsus, 1-2-2-1-2. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

2.26 

1.50 

1.50 

1.50 

1.00 

7.75 mm. 

II 

2.25 

1.40 

1.40 

1.50 

1 00 

7.55 mm. 

III 

2.00 

1.25 

1.40 

2 00 

1.12 

7 . 77 mm. 

IV 

2.75 

1.50 

2 00 

2.56 

1.30 

10.11 mm. 


Type Locality. — Male holotype from Edinbiirg, Texaa (S. Mulaik). 
Female allotype from one-half mile east of Rio Grande City, Texas, 
Nov. 11, 1934 (S. Mulaik). Female paratsnpe from east of Laredo, 
Texas, Nov. 11, 1934 (S. Mulaik). Female paratjTie from Sanderson, 
Texas, Jtdy 4, 1934 (S. Mulaik). Female paratypes from Austin, Texas, 
Sept., 1909 (A. Petrunkevitch). 

This species is closely related to Evagrus pragmaticits Chamberlin 
from Sonora, but the differences in the structure of the second leg of the 
male and in the eye relations seem to warrant its description as new. 
The female paratypes from Austin differ considerably in color from the 
allotype, and it would not be surprising if, upon discovery of a male, the 
two were found to represent distinct species. 

AVICTrLABIIDAX 
EuxTpelma marzi Simon 

Ewypelma marxi Simon, 1890, Actes Soc. Linn., Bordeaux, XLIV, p. 324. 

Rbcohds. — Edinburg, Texas, June, 1934, female (S. Mulaik). 
Jemez Springs Motmtains, New Mexico, male, female. Fruita, Utah, 
July 14, 1931, male (Gertsch). 


Eurypelma calif ornica Ausserer 

Eurypdma caliSomica Avssbrbb, 1871, Verb. k. k. Zool.-Bot. Qesell., Wien, 
XXI, p. 214. 

Record. — Tucson, Arizona, July and Aug., 1934, many females, 
four males (P. Steckler). 
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Eurypelma steindachneii Ausserer 

Eurypelma steindachneri Ausserer, 1875, Verb. k. k. Zool.-Bot. Gesell.,' Wien, 
XXV, p. 199, PI. VII, figs. 43^. 

Record. — Phantom Ranch, Grand Canyon, Arizona, July 26, 1934, 
male (F. E. Lutz). 


Suborder Dipneumonomorphab 

Fujstatidae 

Filistata crassipalpus, new species 

• Figures 4, 5, and 6 

Male. — Total length, 1.50 mm. Carapace, 0.69 mm. long, 0.62 mm. wide. 
Abdomen, 1.00 mm. long, 0.50 mm. wide. 

Ccphalothorax mainly dark brown, the margins and eye region black, clothed 
with a few inconspicuous bcalcs. Carapace about as broad as long, almost round, 
the sides slightly flattened, the clypeal portion a rounded projection. Carapace weakly 
convex, the longitudinal median furrow well indicated, the lateral margins turned up to 
form a submarginal trough or funuw. Eye group elevated on a tubercle. Eyes 
occupying half the width of the carapace at that point, the rows equally wide. First 
row of eyes procurved, the medians separated by half their radius, about as far from 
the much larger lateral eyes (13/9). Second eye row straight, the medians separated 
by a diameter, subcontiguous with the slightly larger laterals (12/11). Median ocular 
quadrangle three-fourths as long as broad, the anterior eyes slightly smaller. Sternum 
longer than broad (7/6), well rounded on the sides, bluntly pointed behind where the 
fourth coxae are separated by one-third their width. Labium five-sixths as broad as 
long, three-fifths as long as the convergent endites. Abdomen dark brown, longer 
than broad, clothed with a few gray scales. 

Leg formula, 1423. All femora with a dorsal spine at the base; the first and 
second tibiae with a single median ventral spine. Legs yellow, the femora with a 
basal, median and distal and the tibiae and metatarsi with basal and distal black 
annulae. Palpus chelate, as figured. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

0.85 

0,29 

0.85 

0.77 

0.44 

3.20 mm. 

II 

0.73 

0.24 

0.67 

0.69 

0.31 

2.64 mm. 

III 

0.61 

0.24 

0.62 

0.69 

0.31 

2.47 mm. 

IV 

0.85 

0.29 

0.85 

0.85 

0.33 

3.17 mm. 


Female.— 

-Total length. 

1.77 mm. 

Carapace, 0.61 mm. 

long, 0.61 mm. wide. 


Abdomen, 1.10 mm. long, 0.85 mm. wide. 

Coloration and structure essentially as in the male. Carapace as broad as long, 
dark brown in color, somewhat streaked, clothed with long, gray scales. Sternum as 
broad as long. Abdomen much broader than in the male, rather thickly clothed 
with long, scalolike, gray spines. Legs slightly more robust than in the male, propor- 
tionately shorter, the Jtet tibia equal in length to the carapace. Legs lacking the 
spines that are present in the male. Epigynum as figured. 
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Type Locality. — Male holotype, female allot3T)e and paratype from 
thirty-two miles east of Laredo, Texas, Nov. 11, 1934, collected by Mr. 
Stanley Mulaik. 

This tiny species seems to differ in no important structui*al char- 
acteristic from the much larger species of Filistata found in the United 
States. The male palpus, though apparently radically different from 
the palpi of the other species, is essentially identical in details with other 
members of the genus. 

Filistata hibernalis (Hentz), variety 

Filistata hibernalis Hentz, 1842, Jour. Boston Soc. Nat. Hist., IV, p. 227, PI. 
vin, fig. 6. 

Hecords. — Grand Canyon, Arizona, South Rim, July 31, 1934, 
female (Lutz). Kaibab Plateau, North Rim Grand Canyon, Arizona, 
July 10, 1931, female (Gertsch). Scottsdale, Arizona, male, females 
(Britcher). Tucson, Arizona, July and Aug., 1934, females (P. Steckler). 

SiCABnDAE 

Plectreurys tristis Simon 

Pledreurys tristis Simon, 1893, Ann. Soc. Entom. France, LXII, p. 300. 

Record. — Fredonia, Arizona, July 9, 1931, two females (Gertsch). 

Diguetia canities (McCook) 

Segestria canities McCook, 1889, ‘American Spiders,^ II, p. 136, Figs. 165, 166. 

Records. — Edinburg, Texas, male, females (S. Mulaik). Scotts- 
dale, Arizona, Jan. 28, 1903, female (Britcher). St. George, Utah, 
female (L. A. Woodbiuy). Chuckawalla Mountains, California, Dec. 
20, 1927, female (E. C. Jaeger). Indian Gardens, Grand Canyon, 
Arizona, July 24, 1934, female (F. E. Lutz). Between Cameron and 
Lee’s Ferry, July 17, 1934, female (F. E. Lutz). 

Diguetia caudata, new species 
Figure 9 

Female. — ^Holotype: total length, 5.75 mm.; carapace, 2.10 mm. long, 1.25 
mm. wide. Paratype: total length, 5.20 mm. 

Integument of the carapace light brown, thickly covered on the bides with white 
scales, the dypeus and the pars cephaJica maigined with rows of white scales. Cara- 
pace much longer than broad, rounded in front and at the caudal end, relatively low 
and flat, the sutui-es delimiting the cephalic portion well defined. Triangular pars 
cephalica two-thirds as long as the total length of the carapace. Eye group five- 
sevenths as broad as the carapace at that point. Clypeus convex, twice as high as the 
diameter of a central eye. Lateral eyes subcontiguous, equal in size, placed on slightly 
dovated, black tubercles, smaller than the subcontiguous median eyes. Line of the 
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medians and the anterior laterals straight, the medians a diameter from the laterals. 
Sternum, labium and endites rather thickly clothed with white scales. Sternum 
scarcely three-fourths as broad as long, bluntly pointed behind where the coxae 
are but slightly separated, roimded on the sides, squared off in front at the intimate 
juncture with the labium, at which point the first coxae are separated by the 
length of the second coxa. Labium broader than long, eight-thirteenths as long as 
the convergent endites. 

Legs yellow, provided with numerous black hairs and very weak spines, annulate 
as in Diguetia canities (McCook) but the rings virtually obsolete, most distinct on 
the last leg where distal femoral, patellar, and distal tibial annulae are present. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

3.00 

0.70 

2 37 

2.15 

0.95 

9 . 17 mm. 

II 

2 55 

0.60 

2.00 

1.87 

0.80 

7.82 mm. 

III 

1.95 

0.50 

1.20 

1.50 

0.57 

5.72 mm. 

IV 

2 75 

0 60 

2.00 

2.15 

0.70 

8 20 mm. 


Abdomen nearly twice as long as broad, thickly clothed above and on the sides 
with yellovish scales, with an indistinct basal dark marking and with two sinuous 
stripes of white scales above. Venter dark brown. Abdomen with a well-defined 
caudal appendage as shown in the figure. Spiracle half as far from the spinnerets as 
the genital furrow. 

Titpb Locality. — Female holotype and paratype from Sabino 
Basin, Santa Catalina Mountains, Arizona, July 8-12, 1916 (F. E. Lutz). 

This species closely parallels Diguetia canities (McCook) in struc- 
ture and color pattern and may, upon discovery of the male, prove to be 
only a variety of that species. However, the possibility is quite as good 
that it represents a distinct species, for the females of the few known 
forms are very closely allied. The pronounced caudal appendage distin- 
guishes it from other known species. 

Scytodes perfecta Banks 
Figures 12 and 17 

Scytodes perfecta Banks, 1898, Proc. California Acad. Sci., (3) I, p. 210, PL xnr, 
fig. 2. 

FEMALK.—Tottil length, 7.00 mm. Carapace, 3.50 mm. long, 3.25 mm. wide. 
Abdomen, 3.50 mm. long, 3.25 mm. wide. 

Integument of the carapace yellow, the dorsum clothed with erect, black hairs, 
the sides lacking them. Color pattern restricted mainly to the sides as shown in the 
figm-e. Carapace about as broad as long, suboval, the front truncate. Carapace 
strongly convex, highest behind, half as high as the greatest length, the posterior 
declivity abrupt, the cuiwature more gradual in front to the clypeus. Sternum armed 
with a few black hairs, suboval, trxmcate behind where the fourth coxae are separated 
by little more than their width, the sides gently rounded. 

Eyes on separate black patches. Eyes subequal, the medians contiguous, a 
little more than their radius from the clypeal margin, the lateral pairs subequal, 
contiguous. Curvature of the six eyes considerable, a line across the front edge of the 




Fig. 10. Scytodes dorothea, now species, carapace of female. 
Fig. 11. Leptoneta calif ornica Banks, carapace of female. 
Fig. 12. Scytodes perfecta Banks, carapace of female. 

Fig. 13. Scytodes doroihea, new species, palpus. 

Fig. 14. Psilochorus puUvd/us (Hentz), epigynum. 

Fig, 15. Scytodes intricata Banks, palpus. 

Fig. 16. Scytodes intricata Banks, epigynum. 

Fig. 17. Scytodes perfecta Banks, epigynum. 

Fig. 18. Psilochorus rockefeUerij new species, epigynal ridges. 
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anterior laterals, whc'n all eyes are viewed on the same plane, is over a diameter from 
the median eyes. Width of tlic lateral paire of eyes equal to the carapace at that point. 

Legs long, yellow, clothed with rows of black haii-s, the patellae with an incom- 
plete black ring. Second legs missing. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

4.00 

0.80 

4.25 

5.50 

0.75 

15.30 mm. 

III 

2.62 

0.80 

2.60 

3.12 

0.62 

9.76 mm. 

IV 

3.62 

0.80 

3.82 

4.00 

0.75 

12.99 mm. 


Abdomen clothed with black hairs, gray in color, with four rows of black spots in 
the caudal half. Epigynum as figured. 


Records.— Tucson, Arizona, July and Aug., 1934, female (Peter 
Steckler). Edinburg, Texas, March and April, 1934, two immature 
females (S. Mulaik). 


Scytodes intricata Banks 
Figures 15 and 16 

Scytodes inlricata Banks, 1909, Proc. Acad. Nat. Sci. Philadelphia, VI, p. 196, 
PL VI, fig. 24. 

This is the species that Comstock recorded from Texas as Scytodes 
longipes Lucas in ^The Spider Book.' Scytodes intricata differs from that 
species in the details of the epigynum and palpus, which are figured, and 
in the much shorter legs. I have seen two females of the true longipes 
from Key West, Florida, collected July 14, 1934. Seven species of the 
genus Scytodes are now known from the United States, all but Scytodes 
thoracica confined to the extreme southern states. Scytodes fusca 
Walckenacr, S. championi Cambridge, S, intricata Banks, S, perfecta 
Banks, and S. dorothea, a new species described below, are known from 
southern Texas, all these notable records due to the indefatigable 
colhictiug of Mr. and Mrs. Stanley Mulaik of Edinburg, Texas. 

Scytodes dorothea, new species 
Figures 10 and 13 

Male. - Total length, 3.10 mm. Carapace, 1.60 mm. long, 1.38 mm. wide. 

Integument of the carapace dull yellow, sparsely set with erect black spines. 
Carapace longer than broad, suboval, the pai-s cephalica abruptly ddimitod from the 
thoracic curvatun^ the front truncate. Carapace strongly convex, a little higher at 
the caudal end, abruptly dropping behind to the margin, more gradually inclined in 
front to the clypous. Dorsum with two broken, purplish-black stripes above, with a 
dark marginal band. Sternum oval, yellow, armed with black hairs. Coxae subequal. 

Eyes enclosed in the black dorsal bands. Eyes subequal, the medians contigu- 
ous, a little more than their radius from the clypeal margin, the lateral pairs equal in 
size, contiguous. Curvature of the six eyes moderate, a line across the front edge of 
the anterior laterals, when all eyes are viewed on the same plane, is only a radius 
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from the edge of the medians. Width of the lateral pairs of eyes two-thirds the width 
of the carapace at that point. 

Palpus as figured. Legs moderately long, the fiwt tibia being as long, the femur 
as wide as the carapace Legs yellow, unmarked, armed with rows of black hairs. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Tltal 

I 

1.38 

0.37 

1.65 

1.82 

0.40 

5.62 mm. 

II 

1.20 

0.37 

1.20 

0.09 

0.30 

3.97 mm. 

III 

1.00 

0.35 

0.85 

1.30 

0.40 

3.90 mm. 

IV 

1.30 

0.37 

1.37 

1.30 

0.40 

4.74 mm. 


Abdomen armed with black spines, black in color, with a longitudinal dorsal and 
tw’o transverse light stripes. 

Female. — Total length, 4.00 mm. Carapace, 1.50 mm. long, 1.30 mm. wide. 
Abdomen, 2.50 mm. long, 1.70 mm. wide. 

Color pattern agreeing well with the male, but the dorsal bands wider Carapace 
proportionately higher than in the male, much more convex, the caudal declivity and 
sides dropping more abruptly. Abdomen longer than broad, oval, cylindrical, with a 
median pale stripe and three oblique side stripes. Eyes as in the male. Legs shorter 
and w'caker than in the male, yelh^w', the tibiae with basal and distal daric bauds. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

1.00 

0.30 

1.00 

1.07 

0.37 

3.74 mm. 

II 

0.75 

0,30 

0.80 

0.80 

0.32 

2.97 mm. 

III 

0.70 

0.30 

0.57 

0.60 

0.30 

2.47 mm. 

IV 

1.00 

0.35 

1.00 

0.87 

0.37 

3 . 59 mm. 


Type LocALnY^ — Male holotype from Edinburg, Texas, Oct. 22- 
25, 1934. Female allotype and paratype from Edinburg, Texas, March 
and April, 1934. Female pai'atype from Arroyo Colorado, Cameron 
County, Texas, Sept., 1934. All the material was collected by Mr. 
Stanley Mulaik. 

This fine species is named for Mrs. Stanley Mulaik. 

PHOI.CIDAE 

Artezxia atlanta Walckenacr 

Artema atlanta Walckbnaer, 1837, ^Insoctcs Aptercs,' I, p. 650. 

Recobd. — Ruins near Tucson, Arizona, July and Aug., 1394, many 
males and females (P. Steckler). 

This large, well-known species is common throughout tropical 
America but appai'ently has not heretofore been recorded from wdthin 
the limits of the United States. 

Physocyclus tamieri Chamberlin 

Physocydus tann&ri Chamberlin, 1921, Canadian Entomologist, LIU, p. 245, 
Figs. 1-3. 
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-Record. — Supai, Havasu Canyon, Arizona, Aug. 2, 1934, immature 
female (F. E. Lutz). 

A single immature specimen in the collection probably belongs to 
this species which is common in the region ai-ound St. George, Utah. 
Physonjchis enauluH (5rosby, a closely allied species, is found in New 
Mexico and Texas and is no doubt the species usually reported as P. 
globosus from the southwestern States. Physocyclus neomexicanus 
C-hamberlin and Cxortsch is a synonym of enaulus. The only specimen 
of the true globosufi that I have seen from the United States comes from 
Florida. 


Pholcophora tezana, new species 
Figures 22, 23, and 24 

Male. — Total length, 1.28 mm. Carapace, 0.64 mm. long, 0.53 mm. wide. 

Carapace and appendages yellow, the abdomen gray. Eyes on a black field. 
Carapace' subtriangular, convex, longer than broad, broadest at the third coxae, 
truncated behind, considerably narrowed in front, highest just behind the ocular area. 
Median and cephalic sutures poorly indicated. 

Antc'rior row of eyes procurved (slightly recurved in dorsal aspect), the eyes 
Kubcontiguous, the medians very small, the laterals larger than the posterior eyes. 
Post('nor eye row slightly recurved, th(' eyes subequal in size, the medians separated 
by one diamet(‘r, subcontiguous with the laterals. Median ocular quadrangle broader 
than long (10/7), a little more than half as wide in front, the anterior median eyes 
much smallei*. Clypeus sloping, three times as high as the diameter of an anterior 
median ey('. 

Sternum broader than long (27/22), truncated in front and provided with a blunt 
apophysis on each side. Jjabium subtriangular, broader than long. Endites strongly 
convergent, contiguous at the distal ends. Chelicera armed at the base on the outer 
sid<' with a long, straight spine, twice as long as in Pholcophora americana Banks. 
Tx'gs pi’ovided with rows of black hairs. Abdomen thickly set with strong, black 
bristl(*s. Palpus Jis figured. 



Femuu 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

1 

0.93 

0.21 

0.03 

0.08 

0.36 

3.41 mm. 

II 

0.74 

0.20 

0.64 

0.78 

0.32 

2.68 mm. 

III 

0.03 

0.15 

0.54 

0.78 

0.31 

2.41 mm. 

IV 

1.00 

0.21 

0.04 

1.04 

.... 



Typk IjOCality.— Male holot3Q5P and immature female allot 3 rpe 
from a Brick Yard, one-half mile east of Rio Grande City, Texas, Nov. 
11, 1934 (H. Mulaik). 


Pholcophora americana Banks 
Piguroa 19, 20, and 21 

Pholcophora americana Banks, 1893, Trans. American Ent. Soc., XXIII, p. 57. 
Recokds. — Lehi, Utah, August, 1930, male, female (Gertsch). 
Yellowstone National Park, Wyoming, Aug. 10, 1931, two males (W. E. 








Pig. 19. 
Fig. 20. 
Fig. 21. 
Fig. 22. 
Fig. 23. 
Fig. 24. 
Fig. 25. 
Fig. 26. 
Fig. 27. 
Fig. 28. 
Fig. 29. 
Fig. 30. 


Pholcophora americana Banks, palpus. 

Pholcophora americarw. Banks, eyes and cheliceral spines. 
Pholcophora americana Banks, chelicera, lateral view. 
Pholcophora texana, new species, palpus. 

Pholcophora texanaj new species, eyes and cheliceral spines. 
Pholcophora texanaj new species, chelicera, lateral view. 
Psilocfiorus puUvlus (Hentz), chelicera, lateral view. 
Psihehorus pvUulus (Hentz), eyes and cheliceral spines. 
PsUochoriLS puUulvs (Hentz), palpus. 

Psilochoms paUiduluSj new species, chelicera, lateral view. 
PsHochorua palliduluSj new species, palpus. 

Pailochorus palUdvlu&j new species, eyes and cheliceral spines. 
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Gertsch). Boise River, above Arrowrock Dam, Idaho, June 11, 1931, 
male, females (W. I vie). LaSalle, Flathead Co., Montana, males, 
females (C- Jellison, Jr.). Near Medford, Oregon, females (Fender). 

This interesting little species, originally described from Colorado, is 
fairly common throughout the western part of the United States. As it 
has never been illustrated, figures are given for comparison with Phol- 
cophora texana, new species. The important differences in the structure 
of the cheliceral spines, the much larger size, and the details of the palpus 
readily separate americana from the second known species in the genus. 

Psilochonis rockefelleri, new species 

Figure 18 

Female — ^Tolal length, 2.25 mm. Carapace, 0.88 mm. long, 0.87 mm. wide. 

Integument of the carapace pale yellow, the head portion and clypeus infuscated, 
the eyes ringed in black, the cephalic sutures blackened. Carapace as broad as long, 
the pars thoraeica convex, the pars cephalica strongly elevated. Sutures deep, the 
median one going back nearly to the truncate caudal margin. Eyes of the first row 
procurvod, subcontiguous, the medians half as large as the laterals. Eyes of the 
second row very slightly recurved, equal in size and equal to the anterior laterals, the 
medians subcontiguous with thc‘ laterals, separated from each other by one diameter. 
Median ocular quadrangle much broader tlian long, considerably narrow^ed in front, 
the anterior medians half as large as the posterior eyes. Hoad portion and clypeus 
armed with a few erect, w('ak spines. Clypeus sloping, concave, about twice as high 
as the length of t lie ocular area. Sternum broader than long (10/8.5) , w'eakly rounded 
behind where the posterior coxae are separated by their length, truncate in front. 
Labium broader than long (3/1 ), one-third as high as the strongly convergent endites. 
First and fourth coxae subequal, a little longer than the equal second and third coxae 
Under parts armed with a very few erect hairs. Femur of the first leg about three and 
one-haK times as long as the carapace. 

Abdomen subglobose, mainly blue in color, with white and black spots showing 
t hrough the iniiCgumcMit. Epigynal ridges very much as in the other species but armed 
wdth two W(‘ll-<l<‘fine<l tub(»rcl<»K iis shown in the figure. 

Type 1 jO(!Aiin’v.— Fc'inaln holot 3 npo from south of Flagstaff, Arizona, 
near James dressing of (Hear dn'ok, July 22, 1934 (F. E. Lutz). 

The pr(‘S(‘nc<‘ of distinct tubt'rcular eminences on the epigynal 
ridges will differcmtiale this species from any heretofore described from 
the United States. 


Psilochorus paUldulus, new species 

Figures 28, 29, and 30 

MaxiB. — T otal length, 1.75 mm. Oarapaco, 0.86 mm. long, 0.80 mm. wide. 
Integument of the carapace dull yellow, the eyes in a block field, the median 
suture blackened. Carapace about as broad as long, the pars cephalica elevated 
above the convex cephalic portion, dclimitod by deep sutures. Eyes of the first row 
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procurved, subcontiguous, the medians half as largo as the laterals. Eyes of the 
posterior row straight, the medians separated by a diameter, subcontiguous with the 
equal laterals. Pobterior eyes equal to the anterior laterals. Median ocular quad- 
rangle about two-thirds as long as broad, lialf as broad in front, the anterior medians 
half as large as the posterior eyes. Clypeus twice as high as the length of the ocular 
area. Chelicerae armed with curved basal spines as illustrated in the figures. Sternum 
and labium as in P. rockefeUeri, the endites armed near the base with a rounded 
tubercle. Femur of the first leg three and a half times as long as the carapace. 
Palpus as figured. 

Abdomen subglobose, dull yellow in color, the dorsum with a few small black 
spots at the caudal end. 

Type Locality. — Male holotype from Edinburg, Texas, Sept, to 
Dec., 1933 (S. Mulaik). 

The single male is not in a good state of preservation, but the differ- 
ences in the structure of the mandibular spines make the identification 
of this species easy. The palpus differs httle from the other members 
of the genus. 

Psilochorus pullulus (Hentz) 

Figures 14, 25, 26, and 27 

Theridion ptdlulum Hentz, 1850, Jour. Boston Soc. Nat. Hist., VI, p. 282, PI. 
X, fig. 5. 

This seems to be the common species of the genus in southern Texas 
and is also widely distributed in the southeastern States. Psilochorus 
utahensis Chamberlin is closely allied but is a larger spider and has the 
palpus more elongate. The cheliceral spines are very similar in the two 
species. Figures of pullulus are given for comparison with Psilochorus 
pallidulus, new species. 

Dictykidae 

Dictynina eutypa (Chamberlin and Gertsch) 

Didyna eutypa Chambbrun and Gertsch, 1929, Pomona College Jour. Ent- 
and Zo61., XXI, p. 101, PI. i, fig. 2. 

Records. — Phantom Ranch, Grand Canyon, Arizona, July 26, 
1934, two females (F. E. Lutz); one female (D. Rockefeller). Scotts- 
dale, Arizona, Jan. 16, 1903, male, females (Britcher). 

Dictyna iiintana Chamberlin 

Dictyna uintana Chamberlin, 1919, Ann. Ent. Soc. America, XII, p. 240, PI. 
XIV, figs. 3-5, 

Records. — ^Aspen Spring, San Francisco Mountains, Arizona, Aug. 
11, 1934, female (D. Rockefeller). San Francisco Mountains, Arizona, 
8000 feet, Aug. 13, 1934, female (D. Rockefeller) ; 12,600 feet, Aug. 12, 
1934, female (D. Rockefeller). 
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Dictyna completa Chamberlin and Gertsch 

Diclyna completa Chambbrun and Gebtsch, 1929 , Pomona College Jour. Ent. 
and Zo6l., p. 101, PI. i, fig. 1. 

Recouos.— North Rim of Grand Canyon, Arizona, 9000 feet, July 
19, 1934, female (P. B. Gcier). Kaibab Plateau, North Rim of Grand 
Canyon, Arizona, July 11, 1931, male, females (Gertsch). 

Dictyna trivittata (Banks) 

Lethia tritiittata Banks, 1901, Proc. Acad. Nat. Sci. Philadelphia, p. 577, PI. 
XXXII, figs. 9, 10. 

Record.— Aspen Spring, San Francisco Mountains, Arizona, 
Aug. 10, 1934, female (E. L. Bell). 

The generic position of this species is uncertain. It is certainly not a 
Lathys and likewise does not belong in Dictynoides, which genus seems to 
be synonymous with Diciynina. 

Micbtphantidae 

Epcrlgone taibo Chamberlin and Ivie 

Eperigone taibo Chambbrun and Ivib, 1933, Bull. Univ. of Utah, XXIII, pp. 
12-13, PI. m, figs. 26, 27, PI. iv, figs. 28-31. 

Record. — Near Aspen Spring, San Francisco Mountains, Arizona, 
Aug. 10, 1934, male (F. E. Lutz). 

Horcotes quadricristatus Emerton 

Lophocarmum quadnoriaUitum Emerton, 1882, Coim. Acad. Arts and Sci., V, 
p. 48, PI. XIII, fig. 3. 

Ilorcotes quadricrUtaim Crosby and Bishop, 1933, Annals Ent. Soc. America, 
XXVI, pp. 151-162, PI. vn, figs. 170-176. 

Records. — ^Near Aspen Spring, San Francisco Mountains, Aug. 13, 
1934, two males (D. Rockefeller). 

This distinctive species has heretofore been recorded only from Mt. 
Washington, New Hampshire,. 

AaSUBmDAE 

Chorizonuna tezana, new species 
Figures 36 and 37 

Male. — ^Totol length, 2.20 mm. Carapace, 1.00 mm. long, 0.75 mm. wide. 
Abdomen, 1.15 mm. long, 0.75 mm. wide. 

Whole spider white to pale yellow, the legs and palpi distally light brown. Cara- 
pace convex, the sutures obsolete, subovaJ in outline, clothed with a sparse covering 
of fine black hairs. Eyes six, in a closely set group close to the clyp^ margin, the 
group about half as wide as the carapace at that point. Clypeus half as high as the 




Fig. 31. 
Fig. 32. 
Fig. 33. 
Fig. 34. 
Fig. 35. 
Fig. 36. 
Fig. 37. 
Fig. 38. 
Fig. 39. 


Zorocrates aeniuluSf new species, palpus. 

Zorocrates aemvluSj epigynum. 

Orthonops gertschi Chamberlin, palpus. 

Orthonops gertschi Chamberlin, carapace of male. 
Tarsonops systematicns Chamberlin, carapace of female. 
Chorizomma texana, new species, palpus, ventral view. 
Chorizomma texana^ new species, palpus, lateral view. 
Habrocestum heUi, new species, tibia of male palpus. 
Hahrocestum belli, new species, palpus, ventral view. 
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diameter of an anterior lateral oyo. Anterior lateral eyes separated by a diameter, 
the medians missing. ?obt('ri<>r eye row straight or very weakly procurved, as viewed 
from above, the slightly smaller medians separated by over their diameter, h alf as 
far from the lat(‘rals, which are about equal to the anterior lateral eyes in size. 
SteiTium longer than broad (8/7), tinincate behind where the last coxae are separated 
by their width. T^abium ))roader than long (9/6), thi-ce-fifths as high as the endites. 
Under side armed witli fine black hairs. Cheliccrae armed on the lower margin with 
four small teeth. 

Legs strongly spinosc, the tibiae and metatarsi armed below with three pairs of 
long spines. All tibiae with two prolateral spines, the first with a median dorsal that 
is nearly lateral in position. Tibia and patella of the fourth pair of legs about equal 
to those joints of the first leg, scarcely as long as the width of the carapace. Palpus 
as figured, the conductor much longer than in < 7 . califomica. 

Type Locality. — Male holotype from Llano, Llano Co., Texas 
Dec., 1934, collected by Mr. L. Irby Davis. 

Cicurina intermedia Chamberlin and Ivie 

Cicurim intermedia Ciiamberijn and Ivib, 1933, Bull. Univ. of Utah, XXIII, 
pp. 46*48, PL XI, figs. 116 118. 

IIecoui). — Aspen Spring, San Francisco Mountains, Aug. 10, 1934, 
female (E. L. Bell). 


Agelezia califomica Banks 

Agelena califomica Ba.nks, 1896, Jour. New York Ent. Soc., IV, p. 89, 

Record. — North Rim of Grand Canyon, Arizona, July 19, 1934, 
male, female (K. L. Bell). Aspen Spring, San Francisco Mountains, 
Arizona, Aug. 10, 1934, female (E. L. Bell); female (F. E. Lutz). 

OX70P£DA£ 

Peucetia viridans (Hentz) 

OxyopcH viri<ia7iH ITkntz, 1845, Jour. Boston Soc. Nat. Hist., V, p. 195, PL 

xvii, fig. 2. 

Record.— Phanlom Ranch. Grand Canyon, Arizona, July 24, 1934, 
immatures (P. E. Geicr). 


Lycosidae 

Pardosa sabulosa Banks 

Pardosa sabulosa Banks, 1898, Proo. California Acad. Sci., (1) I, p. 273, PL 
XVI, fig. 28. 

Record. — Walnut Canyon, Flagstaff, Arizona, Aug. 18, 1934? 
female (F, E. Lutz). 
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Pardosa mercurialis Montgomery 

Patdosa mercuHalia Montgomery, 1904, Proc. Acad. Nat. Sci. Philadelphia, 
p. 270, PI. XIX, figs. 20, 21. 

Records. — Indian Gardens, Grand Canyon, Arizona, July 24, 1934, 
female (F. E. Lutz); three females (E. L. Bell). Phantom Ranch, 
Grand Canyon, Arizona, July 27, 1934, two females (P. E. Geier); 
male, female (E. L. Bell). Walnut Canyon, Flagstaff, Arizona, Aug. 18, 
1934, female and immatures (F. E. Lutz). 

Pardosa falcifera F. Cambridge 

Pardosa faldferaP. Cambridge, 1902, ‘Biologia Centrali-Amencana,' Araneidea, 
II, p. 318, PI. XXX, figs. 23, 24. 

Record. — Supai, Havasu Canyon, Arizona, Aug. 5, 1934, male, 
female (E. L. Bell). 

Pardosa yavapa Chamberlin 

Pardosa yaxapa Chamberlin, 1925, Bull. Mus. Comp. ZooL, LXVIII, pp. 231, 

232. 

Pardosa orophila Gertsch, 1933, American Museum Novitates, No. 636, p. 28, 
fig. 45. 

Records. — North Rim of Grand Canyon, Arizona, July 19, 1934, 
four females (P. E. Geier); female (E. L. Bell). Near Aspen Spring, 
San Francisco Mountains, Aug. 10, 1934, male, four females (F. E. Lutz). 
Fremont Saddle, next to Lowell Peak, San Francisco Moimtains, Ari- 
zona, 11,000 feet, Aug. 12, 1934, m^e, female (F. E. Lutz). Near 
base of Sunset Peak, San Francisco Mountains, Arizona, Aug. 17, 1934, 
female (F. E. Lutz). 

The last-mentioned female has the peculiar epigynum of the type 
of Pardosa orophila Gertsch. 

Pardosa wyuta Gertsch 

Pardosa atra Banks, 1894, Jour. New York Ent. Soc., II, p. 52. (Not atra 
Giebel, 1869.) 

Pardosa wyuta Gertsch, 1934, American Museum Novitates, No. 693, p. 17. 
(New name for atra Banks, 1894.) 

Record. — ^North Rim Grand Canyon, Arizona, July 19, 1934, two 
females (P. E. Geier), 9000 feet, 

Pardosa distincta BlackwaU 

Lycosa distincta Blackwall, 1846, Annals and Mag. Nat. Hist., London, XVII, 
p. 32. 

Record. — ^North Rim Grand Canyon, Arizona, July 19, 1934, 
female (P. E. Geier), 9000 feet. 
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Paxdosa mackenziaiia Keyserling 

Lycoaa macketmana Keyserling, 1876, Vcrh. k. k. Zool.-Bot. Gesell., Wien, 
XXVI, p. 621, PI. I, fig. 7. 

Rbcobds. — ^North Rim of Grand Canyon, Arizona, 9000 feet, July 
19, 1934, two females, several immatures (P. E. Geier) ; female (E. L. 
Bell). Near Aspen Spring, San Francisco Mountains, Arizona, Aug. 10, 
1934, female (F. E. Lutz); two females (E. L. Bell). 

Pardosa groenlandica (Thorell) 

Lycoaa groenlandica Thorell, 1872, Ofvers. K Vet. Akad. Pdrh., XXIX, p. 157. 

Recoeds. — Timberline to top of Peak, 12,600 feet, San Francisco 
Mountains, Arizona, Aug. 12, 1934, female (D. Rockefeller). Aloi^ fire 
road from San Francisco Peak to Freidlein Prairie, Ai^. 13, 1934, 
female (P. E. Geier). Aspen Spring, San Francisco Mountains, Arizona, 
Aug. 14, 1934, female (E. L. Bell). 

Arctosa alpigena (Doleschal) 

Lycoaa atbohaatata Emerton, 1894, Trans. Connecticut Acad. Arts and Sci., 
IX, p. 423, PI. Ill, fig. 3. 

Record. — Doyle Saddle, between Fremont and Agassiz Peaks, San 
Francisco Mountains, Arizona, 11,500 feet, Aug. 14, 1934, female (P. E. 
Geier). 


Arctosa chamberlini Gertsch 

Arctoaa chamberlini Gertsch, 1934, American Museum Novitates, No. 693, 

pp. 10-11. 

Record. — Indian Gardens, Grand Canyon, Arizona, July 24, 1934> 
female (E. L. Bell). 


Arctosa llttoralis (Hentz) 

Lycoaa littoralia IIbntz, 1844, Jour. Boston Soe. Nat. Hist , IV, p. 388, PI. xvu, 
fig. 9. 

Records. — Below Phantom Ranch, Grand Canyon, Arizona, July 
28, 1934, male, immatures (E. L. Boll). Supai, Coconino Co., Arizona, 
Aug. 3, 1934, male (P. E. Geier). 

Tarantula kocM Keyserling 

TarerUida kochi Keyserling, 1876, Verh. k. k. Zool.-Bot. Gesell., Wien, XXVI, 
p. 636, PI. I, fig. 18. 

Records.— Near Bright Angel Spring, North Rim Grand Canyon, 
Arizona, July 18, 1934, female (F. E. Lutz). North Rim Grand Canyon, 
Arizona, July 19, 1934, immature females (E. L. Bell). Near Neal 
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Spring, North Rim Grand Canyon, Arizona, July 18, 1934, female (F. 
E. Lutz). Near Aspen Spring, San Francisco Mountains, Arizona, 
Aug. 10, 1934, females (F. E. Lutz); female (E. L. Bell). Fremont 
Saddle, San Francisco Moimtains, Arizona, 11,000 feet, Aug. 12, 1934, 
male (E. L. Bell). 


Lycosa coloradensis Banks 

Lyeoaa coloradmsia Banks, 1894, Jour. New York Ent. Soc., II, p. 50. 

Record. — Tucson, Arizona, July and Aug., 1934, immature female 
(P. Steckler). 


Lycosa antelucana Montgomery 

Lycosa antelucana Montoombet, 1904, Proc. Acad. Nat. Sci. Philadelphia, p. 
282, PI. xvni, figs. 5, 6. 

Record. — Supai, Coconino Co., Arizona, Aug. 3, 1934, female 
(P. E. Geier), Tucson, Arizona, July and Aug., female (P. Steckler). 

Lycosa ttondicola Emerton 

Lycosa frondicola Embbton, 1885, Trans. Connecticut Acad. Arts and Sci., VI, 
p. 484, PL XLTi, fig. 3. 

Records. — Near Aspen Spring, San Francisco Mountains, Arizona, 
Aug. 10, 1934, female (F. E. Lutz). Flagstaff, Arizona, Aug. 9, 1934, 
female (E. L. Bell). 


Lycosa gosiuta Chamberlin 

Lycosa aoara var. gosiuta Chambbelin, 1908, Proc. Acad. Nat. Sci. Philadelphia, 
p. 281, PI. XK, fig. 4. 

Record. — Eaibab Forest, near North Rim Grand Canyon, Arizona, 
July 10, 1931, female (Gertseh). 

Hebsiludae 

Tama mexicana (Cambridge) 

HersHia mexicama Cambeidge, 1892, ‘Biologia Centralia Americana,’ Araohnida- 
Araneidea, I, p. 107, PI. xiv, fig. 6. 

Records. — Native Palms, Brownsville, Texas, Nov. 3, 1934, two 
males (S. Mulaik). Brownsville, Texas, July 1, 1934, female (J. N. 
KnuU). Edinburg, Hidalgo Co., Texas, male from mud daubers nest 
(S. Mulaik). Fifteen miles south of Edinburg, March, 1933, male, 
females (S. Mulaik). 



1935] SOUTHWESTERN UNITED STATES SPIDERS 


21 


Thebidddae 

Lithyphautes distmctus (Thorell) 

Steatoda distincta Thorell, 1877, Bull. U. S. Geol. Survey, III, p. 485. 

Recokd. — South Rim Grand Canyon, Arizona, July 22, 1934, 
female (E. L. Boll). 

Lithyplwbntes corollatus ((Linnaeus) 

Aranea coroUata Linnaeus, 1758, ^Systema Nature,* 10th Ed., p. 621. 

Records. — North Rim Grand Canyon, Arizona, July 19, 1934, 
females (E. L. Bell). South Rim Grand Canyon, Arizona, July 22, 1934, 
two females (E. L. Bell) . Rim of Walnut Canyon, San Francisco Moun- 
tains, Arizona, Aug. 18, 1934, seven females (Mr. and Mrs. E. L. Bell). 
Walnut Canyon, San Francisco Mountains, Arizona, Aug. 18, 1934, 
female (D. Rockefeller). 

Theridion placens Keyserling 

Theridion placens Keyserling, 1884, ‘Die Spinnen Amerikas,* Theridiidae, I, 
p. 71, PI. Ill, fig. 43. 

Records. — Near Neal Spring, North Rim Grand Canyon, Arizona, 
July 18, 1934, male, females (D. Rockefeller and P. E. Geier). 

Steatoda grandis Banks 

Steatoda grandis Banks, 1901, Proc. Acad. Nat. Sci. Philadelphia, p. 678. 

Records. — Soutli Rim Grand Canyon, Arizona, July 22, 1934, 
female (E. L. Bell). Walnut Canyon, San Francisco Mountains, Ari- 
zona, Aug. 19, 1934, female (E. L. Bell). 

Latrodeetus mactans (Fabricius) 

Aranea mactans Fabricius, 1775, ‘Entom. Syst.,* II, p. 410, No. 11. 

Records. — Supai, Arizona, Aug. 3, 1934, male (P. E. Geier). Rim 
of Walnut Canyon, San Francisco Mountains, Aug. 18, 1934, immatures 
(Mr. and Mrs. E. L. Boll). Walnut Canyon, San Francisco Mountains, 
Arizona, Aug. 19, 1934, immatures (E. L. Bell). Foot of Sunset Crater, 
San Francisco Mountains, Arizona, Aug. 18, 1934, females (D. Rocke- 
feller). 

Leptohetidae 
L eptoneta califomica Banks 
Figure 11 

Leptonela califomica Banks, 1904, Proc. California Acad, Sci., (3) III, p. 333, 
PI. XXXVIII, fig. 11. 

Record. — A female, presumably this species, from Blackwell, Texas, 
Aug. 16, 1926 (F. C, Bishopp). 
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XJsofila gracilis Marx 

Usofila gradlis Makx, 1891, Proc. Ent. Soc. Washington, II, p. 9, PI. i, %. 6. 
Record. — Mill Creek, Salt Lake City, Utah, Sept. 8, 1930, female 
(W. J. Gcrtsch). 


LlNYPHnPAE 

Linyphia xnarginata C. Koch 

Linyphia marginata C. Koch, 1834, Herr. Schaeff. ‘Deutsch Ins.,’ Heft 127, p. 21. 

Record. — Near Aspen Spring, San Francisco Mountains, Arizona, 
Aug. 10, 1934, male (F. E. Lutz). 

Linyphia communis Hentz 

Linyphia communis Hentz, 1850, Jour. Bo&ton Soc. Nat. Hist., p. 28, PI. iv, 
fig. 4. 

Record. — Indian Gardens, Grand Canyon, Arizona, July 24, 1934, 
two females (F. E. Lutz). 

Pityohyphantes hesperus (Chamberlin) 

Linyphia hespera Chamberlin, 1920, Canadian Entomologist, LI, pp. 194-195, 
Fig. 19 (sub. 4). 

Records. — Near Aspen Spring, San Francisco Mountains, Arizona, 
Aug. 10, 1934, females (F. E. Lutz); females (D. Rockefeller). 

In the southwestern United States the common Holarctic Pityo- 
hyphantes (P. phrygiana C. Koch) is replaced by a closely related species, 
described as Linyphia hespera by Chamberlin. A third species of the 
genus, Pityohyphantes {Linyphia) limitanea Emerton, a much smaller 
form, is known from New England and has recently been found to be 
very common in Alberta, Canada. 

Argiopidae 

Leucauge venusta (Walckenaer) 

Epeira venusta Walckenaer, 1837, ‘Insoctes Aptoros,’ II, p. 90. 

Record. — Supai, Havasu Canyon, Arizona, Aug. 2, 1934, female 
(F. E. Lutz). 

Tetragnatha extensa (Linnaeus) 

Aranea externa Linnaeus, 1758, ‘Systema Naturae,’ 10 Ed., I, p. 621. 

Records. — Near Neal Spring, North Rim Grand Canyon, Arizona, 
July 18, 1934, male, two females (D. Rockefeller) ; two females (P. E. 
Geier). Near Phantom Ranch, Grand Canyon, Arizona, July 26, 1934, 
females (E. L. Bell and D. Rockefeller). 



1935] SOUTHWESTERN UNITED STATES SPIDERS 


23* 


Tetragnatha laboriosa (Heiitz) 

Epnra Uihoriosa IIentz, 1850, Jour. Boston Hoc. Nat. Hist., VI, p. 27, PL iv, 

fig. 3. 

llECOKD.— Supai, Havasu C^anyou, Arizona, Aug. 2, 1934, immature 
females (F. E. Lutz). 


Argiope trifasciata (Forskdl) 

Aranea trifaaciata ForskAl, 1775, *Dcscript. Anim.^ 

Record. — Below Phantom Ranch, Grand Canyon, Arizona, July 
26, 1934, female (E, L. Bell). 

Aranea gemma (McCook) 

Epeira gemma McCook, 1888, Proc. Acad. Nat. Sci. Philadelphia, p. 193, 
Figs. 1, 2. 

Record. — Aspen Spring, San Francisco Mountains, Arizona, Aug. 
10, 1934, female (P. E. Geier). 

Aranea displicata (Hentz) 

Epcim diiplicafa Hentz, 1847, Jour. Boston Soc. Nat. Hist., V, p. 476, PL xxxi, 
fig. 17. 

Record. — Near Neal Spring, Grand Canyon, Arizona, July 18, 
1934, female (P. K. Geier) 

Neoscona oazacensis Keyserling 

Epeira oaxacemfis Kbyherltng, 1863, Sitz-Ber. der Isis zu Dresden, p. 121, PL v, 
figs. 12-16. 

Record. — Below Phantom Ranch, Grand Canyon, Arizona, July 26, 
1934, male, three females (F. E. Lutz). 

ZOBOPSIDAE 

Zorocrates mistus Cambridge 

Zorocralv^ miatua Cambriuob, 1896, ‘Biologia Centralia Americana,^ Arachnida- 
Aran(‘i<i(‘a, I, p. 176, PL xxi, figs. 9, 10. 

Rk(30ui). Santa Rosa Valley, Baboquivari Mountains, Arizona, 
Aug. 12, 1910, immature' female (F. E. Lutz). 

Zorocrates aemulus, new species 
Figures 31 and 32 

Male.- Total lengtli, 5,25 mm. Carapace, 2.75 nam. long, 2.00 mm. wide. 
Abdomen, 2.25 mm. long, 1.50 mm. wide. 

Integum(‘nt of tlie carapace* dull yellow, sparsely clothed with fine black hairs that 
form two indistinct <iark doi*Hal bands. Sternum and mouth parts dull yellow, covered 
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with black hairs. Legs basally dull yellow, distaUy light brown, clothed with black 
hairs and armed with strong spines. Abdomen gray, with black markings on the 
dorsum, the venter unmarked. 

Carapace longer than broad, convex, the cephalic part poorly delimited from the 
thoracic, the median suture longitudinal. Sides well rounded, the pars cephalica 
weakly constricted at the sides, nearly square in front. First row of eyes narrower 
than the second, which row is about five-eighths as wide as the cai*apace at that point. 
Clypeus half as high as the diameter of an anterior lateral eye. First row of eyes pro- 
curved as viewed from in front, equidistantly spaced, the medians somewhat smaller. 
Eyes of the second row practically straight, subcqual, the medians separated by their 
radius, about a diameter from the laterals. Median ocular quadrangle as broad as 
long, slightly narrowed in front, the anterior medians slightly smaller. Lateral eyes 
subequal. Sternum shghtly longer than broad (20/17), suboval. Labium four-fifths 
as broad as long, five-ninths as long as the endites. Lower margin of the furrow of the 
chelicera armed with three subequal teeth, the upper with three of which the middle 
one is larger. 

Leg formula, 4123. All tarsi scopulatc beneath. First two pairs of logs more 
thickly covered with hairs than the posterior pairs. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

2.42 

1.16 

2 25 

2.12 

1 12 

9.07 mm. 

II 

2.08 

1.00 

1 75 

1.75 

0 90 

7.48 mm. 

III 

1 75 

0.90 

1 42 

1.75 

0 75 

6 57 mm. 

IV 

2.62 

1.00 

2 31 

3 00 

1 08 

10.01 mm. 


Spines. First leg. Femur: dorsal, 1-1-1, prolateral, 1 distal. Tibia: ventral, 
2-2-2-2, Metatarsus: ventral, 2-2-2. Elsewhere none. Second leg as first but 
prolateral spine of femur missing. Third leg. Femur: dorsal, 3-3-3, Patella: pro- 
lateral, 1, retrolateral, 1. Tibia: dorsal, prolateral and retrolateral, each 1-1, 
ventral, 2-2-2. Metatarsus: dorsal, 1-2-2, ventral, 2-2-2, prolateral and retrolateral, 
each 1-1-1. Fourth leg. Femur: dorsal, 3-4-3. Patella: retrolateral, 1. Tibia: 
dorsal, prolateral and retrolateral, each 1-1-1, ventral, 2-2-2-2. Metatarsus: dorsal, 
1 median, prolateral and retrolateral, each l-l-l-l, ventral 2-2-2-2. 

Female. — ^Total length, 6.75 mm. Carapace, 3.25 mm. long, 2.75 mm. wide. 
Abdomen, 3.30 mm, long, 2.00 mm. wide. 

Color and structure as in the male, the legs proportionately shorter, the meta- 
tarsus and tarsus of the first two legs and the tarsi of the last two pairs scopulate 
beneath. Calamistrum a band of hairs on the fourth metatarsus, occupying the basal 
third of the length of the joint. Epigynum as figured. 

Type Locality". — Male holotype, female allotype, and paratypes of 
both sexes from one-half mile east of Rio Grande City, Texas, Nov. 11, 
1934 (S. Mulaik). Male and female paratypes from thirty-two miles 
east of Laredo, Texas, Nov. 11, 1934 (S. Mulaik). Male and female 
paratypes from thirty miles west of Edinburg, Texas, Nov. 24, 1934 
(Mulaik, Rutherford and Welch, collectors). 

This small species agrees with Zorocrates pictilis Simon in having 
four, rather than the conventional five, pairs of spines beneath the first 
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tibiae. Miss Bryant of the Museum of Comparative Zoology has kindly 
compared this species with examples of pictilis from Lower California 
and has pronounced them distinct. ZorocrcOes pictilis Simon is a much 
larger species. 


Spabassidae 
O lios abnormis Keyserling 

OUos abnormis Kbtskrlinq, 1883, Verb. k.k. 2k)ol.-Bot. Gesell., Wien, yyVTTTj 
p. 679, PL XXI, fig. 27. 

Rbcokd. — Kits Peak Rincon, Baboquivari Moimtains, Arizona, 
July 31-Aug. 3, 1916, male (F. E. Lutz). 

Olios fasiculatus Simon 

Olios fasiculatus Simon, 1880, Actes Soc. Linn., Bordeaux, XXXIV, p. 307. 

Records. — Scottsdale, Arizona, Jan. 3, 1903, females (Britcher). 
Tucson, Arizona, July and Aug., 1934, females (P. Steckler). 

Thomisidae 

Thanatus peninsulanus Banks 

Thanaius peninsidanns Bxneb, 1898, Proc. California Acad. Sci., (3) I, p. 265, 
PI. XVI, fig. 11. 

Thanatus reterUw Chambbrlin, 1919, Pomona College Jour. Ent. and Zo5l., 
XII, p. 9, PI. VI, fig. 5. 

Record. — Ruins near Tucson, Arizona, July and August, 1934, 
males, females (P. Stockier). 

Tibellus chamberlini Gertsch 

TiheUus chaniberlini Ghrthoh, 1933, American Museum Novitates, No. 593, 
pp. 10-11, Pigs. 7, 8, 9, 14. 

Records. — North Rim Grand Canyon, Arizona, July 18, 1934, two 
males (F. E. Lutz). South Rim Grand Canyon, Arizona, July 22, 1934, 
female (D. Rockefeller). Near Phantom Ranch, Grand Canyon, Ari- 
zona, July, 26, 1934, females (D. Rockefeller and P. E. Geier). 

Titanebo mezicanus (Banks) 

Mo mexicanus Banks, 1898, Proc. California Acad. Sei., (3) I, p. 256, PI. xvi, 
fig. 9. 

Record. — ^Foot of Sunset Crater, San Francisco Mountains, Ari- 
zona, Aug. 18, 1934, female (D. Rockefeller). 
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Philodromus alascensis Keyserling 

PMlodromus alascensis Keyserling, 1883, Verb. k. k. Zool.-Bot. Gesell., Wien, 
XXXIIT, p. 674, PI. XXI, fig. 22. 

Record. — Aspen Spring, San Francisco Mountains, Arizona, Aug. 
11, 1934, two immature females (D. Rockefeller). 

Philodromus rufus Walckenaer 

Phihdroniua rufus Walckenaer, 1825, ‘Faunc Francaisc.’ 

Records. — North Rim Grand Canyon, Arizona, July 18, 1934, 
female (D. Rockefeller). Aspen Spring, San Francisco Mountains, 
Arizona, Aug. 10, 1934, female (P. E. Geier). 

Misumena vatia (Clerck) 

Araneus vatius Clerck, 1757, ^Svensk. Spindl.,' p. 128, PI. xi, fig. 5. 

Record. — Near Neal Spring, North Rim Grand Canyon, Arizona, 
July 18, 1934, male (P. E. Geier). 

Misumenops obloxxgus (Keyserling) 

Misumena ohlonga Keyserling, 1880, ‘Die Spinnen Amerikas,' Laterigradae, 
(I), p. 79, PL II, fig. 41. 

Misumena americana Keyserling, 1880, idem, p. 85, PL ii, fig. 45. 

Record. — Indian Gardens, Grand Canyon, Arizona, July 24, 1934, 
female (F. E. Lutz). 

Misumenops dubius (Keyserling) 

Misumena duhia Keyserling, 1880, ‘Dio Spinnen Amerikas,’ Laterigradae, 
(I),p. 90, PL II, fig. 48. 

Record. — Phantom Ranch, Grand Canyon, Arizona, July 26, 1934, 
female (F. E. Lutz). 

Misumenops coloradensis Gertsch 

Misumenops coloradensis Gertsch, 1933, American Museum Novitates, No. 
636, p. 17, Figs. 15, 46. 

Records. — Bright Angel Spring, North Rim Grand Canyon, Ari- 
zona, July 18, 1934, male (D. Rockefeller). Below Phantom Ranch, 
Grand Canyon, Arizona, July 28, 1934, female (D. Rockefeller). Idem, 
male (E. L. Bell). South Rim Grand Canyon, Arizona, July 22, 1934, 
female (D. Rockefeller), Supai, Havasu Canyon, Arizona, Aug. 2, 
1934, male, female (F. E. Lutz). Williams, Arizona, Aug. 8, 1934, 
female (F. E. Lutz). 
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Xysticus locuples Keyserling 

Xyaticvs locuples Kbyberlinq, 1880, ‘Die Spinnen Amerikas,' Laterigradae, 
(I), p. 24, PL I, %. 9. 

Record —Near Bright Angel Spring, North Rim Grand Canyon, 
Arizona, July 18, 1934, female (F. E. Lutz). 

Xysticus cunctator Thorell 

Xysticus cundaior Thorell, 1877, Bull. U. S. Geol. Survey, III, p. 494. 
Records. — Aspen Spring, San Francisco Mountains, Arizona, Aug. 
10, 1934, female (E. L. Bell). Fremont Saddle, San Francisco Moun- 
tains, Arizona, Aug. 12, 1934, female (E. L. Bell). 

Xysticus lutzi, new species 

Male. — Total length, 4.05 mm. Carapace, 2.50 mm. long, 2.42 mm. wide. 

Integument of the carapace light brown, heavily masked by irregular dark brown 
and black maculations, armed with short hairs, a few short, stiff spines and longer 
spines on the clypeal margin and in the eye region. Dorsum of carapace with an 
indistinct, median, light band scarcely ab wide as the first row of eyes. Ocular area 
with a transvei*He creamy-white band which includes the tubercles of both lateral eyes. 
Posterior declivity wit h th<' conventional four large black markings. Sternum, mouth 
parts and coxae light brown to yellow, spotted with black. Legs lighter brown than 
the carapace, the distal joints yellow, the basal joints of the first two pairs heavily 
marked with brown. Abdomen dorsally with a basal and three caudal, indistinct 
transverse light bands, the venter paler. 

Carapace about a.s broad as long, moderately convex, the sides well roimded, the 
cephalic portion scarcely half as broad as the greatest width. Cephalic sutures virtu- 
ally obsolete. Sternum longer than broad (17/15). Labium longer than broad (8/5), 
more than two-thirds as high as the endites. 

Eyes of the first row procurved, the small medians separated by about two 
diameters, about half as far from the laterals. Eyes of the second row broader than 
the first (9/7), tli(» smaller medians bcarccly two diameters apart, two and one-haJf 
diamet(*rs f rom t he medians. Median ocular quadrangle longer than broad (7/6), the 
posterior (yes very slightly larger. Clypeus ab high as the diameter of an anterior 
lateral eye. 

Ijegs provided with black hairs and strong spines. Tibia and metatarsus of the 
first leg with four paii-s of strong ventral spines. First leg: femur, 3.00 mm.; patella, 
1.20 mm.; tibia, 2.10 mm.; metatarsiw, 2.38 mm.; taraus, 1.00 mm. long. Tibia 
and patc'lla of palpus as long as the tarsas, the tibia armed with a lateral and a 
ventral apophysis. Truncua of embolus a black tube, free of the accessory embolic 
pars pendula at the distal end of the tarsus, which is strongly curved on the retro- 
lateral bulbal surface to fit the deeply excavated tutaculum. Processes on the bulb 
intimately joined at the base, the upper one much smaller than the lower (distal) 
apophysis. Other details as figured. 

Type Locality. — Male holotype from Kits Peak Rincon, Babo- 
quivari Mountains, Arizona, July 31-Aug. 3, 1916 (F. E. Lutz). 
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This species is closely related to the various species of the cunctator 
group, but is easily separated by the much larger median apophysis and 
the greatly curved embolus, which lacks the terminal accessory process 
present in those species. 


Gnaphosidae 

Zelotes subterraneus (C. Koch) 

Mdnnophora svhterranea C. Koch, 1839, ‘Die Ai’achnidcn,’ VI, p. 85, PL cci, 
figs. 491, 492. 

Rbcobd. — ^Near Aspen Spring, San Francisco Mountains, Arizona, 
Aug. 10, 1934, females (F. E. Lutz). 

Orodrassus coloradensis (Emerton) 

Diasatis coloradensis Emsbton, 1877, Bull. U. S. Geol. Survey, III, p. 528. 

Records. — ^North Rim Grand Canyon, Arizona, July 19, 1934, 
female (F. E. Lutz). Doyle Saddle between Fremont and Agassiz 
Peaks, San Francisco Moimtains, Arizona, 11,500 feet, Aug. 14, 1934, 
female (P. E. Geier). 


Gnaphosa brumalis Thorell 

Gnaphosa brumalis Thobell, 1875, Proc. Boston Soc. Nat. Hist., XVII, p. 497. 

Record. — Aspen Spring, San Francisco Mountains, Arizona, Aug. 
14, 1934, two females (E. L. Bell). 

Gnaphosa xnusconun (L. Koch) 

Pythonissa muscorum L. Koch, 1866, ‘Die Arachnidenfamllie dor Drassiden,’ 
Numberg. 

Gnaphosa giganiea Keyserliho, 1887, Verb. k. k. Zool.-Bot. Gescll., Wien, 
XXXVII, p. 424, PI. VI, fig. 3. 

Records. — Near Aspen Spring, San Francisco Mountains, Arizona, 
Aug. 10, 1934, females (F. E. Lutz); female (E. L. Bell); Aug. 11, 1934, 
female (D. Rockefeller); Aug. 14, 1934, females (E. L. Bell). Agassiz 
Peak, San Francisco Mountains, Arizona, 12,300 feet, Aug. 14, 1934, 
females (F. E. Lutz). 

Drassodes neglectus (Eeyserling) 

Drassus negUclus Ketbekuko, 1887, Verb. k. k. ZooL-Bot. GeseU., Wien, 
XXXVII, p. 434, PI. vr, fig. 10. 

Record. — ^Fremont Saddle, San Francisco Mountains, Arizona, 
Aug. 12, 1934, female (F. E. Lutz). 
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Homalonychidae 
H omalonychus selenopoides Marx 

UomdUm/ychvJS selenopoides Maks, 1891, Proc. Ent. Soc. Washington, II, p. 3, 
PI. I, fig. 1. 

Record. — Scottsdale, Arizona, Jan. 8, 1903, female and inunatures 
(Britchcr). 

The cpigynum of the mature female is practically identical with 
Homcdonychus theologus Chamberlin from Lower California. 

CliUBIONlDAE 
Clubiona obtusa Emerton 

Clvbiona obtusa Ekbston, 1915, Trans. Connecticut Acad. Arts and Sci., XX, 
p. 153, PL in, fig. 4. 

Record. — Scottsdale, Arizona, December, 1902, male (Britcher). 
Chiracanthium inclusmu (Hentz) 

Clubiona indusa Hentz, 1847, Jour. Boston Soc. Nat. Hist., V, p. 451, PI. 
xxiii, fig. 18. 

Record. — Near Phantom Ranch, Grand Canyon, Arizona, July 26, 
1934, male (D. Rockefeller). 

Lauricius hemlcloeinus Simon 

Laurudus hemidonnus Simon, 1888, Ann. Soc. Ent. France, (6) VIII, p. 208. 

Records. — Water Camp, Santa Catalina Mountaios, Arizona, 
male, female (Mrs. Wcstphall). Otero County, New Mexico, Aug., 
1934, males, females (S. Midaik). 

Salticidae 

Metaphidippus vitis (Cockerell) 

DmdryphantesvUis CooKBRBLt,, 1894, Entomologist, XXVII, p. 207. 

Records. — Near Phantom Ranch, Grand Canyon, Arizona, July 26, 
1934, males, females (D. Rockefeller); July 27, 1934, males, females 
(P. E. Geier). 

Metaphidippus imperialis (Peckham) 

Atlus imperioKs Pbckham, 1888, Trans. Wisconsin Acad. Sci., VII, p. 44, PI. m, 
fig. 31. 

Record. — Supai, Havasu Canyon, Arizona, Aug. 3, 1934, male, 
female (E. L. Bell). 
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Pellenes signatus Banks 

Hahrocestwn signcUum Banks, 1900, Canadian Entomologist, XXXII, p. 101, 

Records. — Near Phantom Ranch, Grand Canyon, Arizona, July 
26, 1934, male, two females (D. Rockefeller) ; July 27, 1934, male (P. E. 
Geier). 

Habrocestum belli, new species 
Figures 38 and 39 

Male. — Total length, 4.50 mm. Carapace, 2.25 mm. long, 1.58 mm. wide. 

Integument of the carapace dark brown to black, clothed with a sparse covering 
of black and white scales and wdth a few long black hairs that project over the eyes 
of the first row. Clypeal region and chelicorae dark brown. Sternum and mouth 
parts daxk brown. Integument of the legs light brown, the last three pairs with basal 
and distal annulac, the first leg mainly dark brovm. Abdomen dark brown to black 
above, without definite pattern, the venter brown to black. 

Carapace weakly convex, moderately high (the ratio of height to length being 
7:18), broadest behind the third eye row, the sides only slightly convex, the posterior 
declivity beginning three-fourths of the length behind. First row of eyes recurved, a 
line along the upper edge of the medians passing through the center of the laterals, 
which are half as large. Small eyes of the second row midway between the eye rows. 
Third eye row three fourths as broad as the carapace at that point, nine-tenths as 
broad as the first row of eyes. Posterior eyes two-thirds as large as the anterior 
laterals. Eyes occupying about four-fifths of the total length of the carapace. 
Clypeus one-fifth as high as the diameter of an anterior median eye. Chclicerae 
slightly excavated on the retrolatcral surface, the lower margin of the furrow armed 
with a single tooth. Sternum scarcely three-fourths as broad as long, bluntly pointed 
behind, the last coxae subcontiguous, the first coxae separated by their width. 
Labium longer than broad, half as high as the slightly convergent enditos, which are 
broadest at the distal end. 

First leg slightly longer and more robust than the fourth, with a light fringe of 
black hairs beneath the patella and tibia, the latter joint armed with three pairs of 
spines, the first pair of which is placed forward one-fourth of the total length from the 
base, the last pair of spines distal. Palpus as figured. 

Type Locality. — Male holotype from near Aspen Spring, San 
Francisco Mountains, Arizona, Aug. 10, 1934 (F. E. Lutz). 

This species is apparently congeneric with Habrocestum morosum 
Peckham with which species it has been compared. The palpus com- 
pares favorably with Tylogonus minutus Cambridge, a Mexican species 
w^hich differs considerably in color pattern. 

Akyphaenidae 

Anyphaena crebrispina Chamberlin 

AnyyhaeTia crebrispina Chambbelin, 1919, Pomona College Jour. Ent. and 
Zoology, XII, p. 10, PL IV, fig. 4. 

Record. — Bear Wallow to Mt. Lemon, Santa Catalina Mountains, 
Arizona, July 13, 1916, male, two females (F. E. Lutz). 
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Miss Bryant (1931, Psyche, XXXVIII, p, 113) has suggested that 
A. crebrispina “is probably the male of A. californica (Banks)," but the 
discovery of authentic females proves it to be a good species. The male of 
calif (rrnica seems clearly to be Anyphaena ruens Chamberlin. 

Suborder Apneumonomorphae 

Caponiidae 

Orthonops gertschi Chamberlin 
Figures 33 and 34 

Orthmops gertschi Chambebijn, 1928, Psyche, XXXV, pp. 235-236. 

Records.— Verde River, thirty miles North of Mesa, Arizona, 
March 14, 1930, female (R. V. Chamberlin). Edinburg, Texas, two 
females (S. Mulaik). Northwest of Edinburg, Texas, Sept. 3, 1934, 
female (S. Mulaik). Thirty miles west of Edinburg, Texas, Nov. 24, 
1934, male (Rutherford). 

Tarsonops systexnaticus Chamberlin 
Figure 35 

Tarsonops systematiem Chambebun, 1924, Proc. California Acad. Sci., (4),p. 601, 
Fig. 37. 

Records.— Northwest of Edinburg, Texas, Sept. 3, 1934, female (S. 
Mulaik). Ono-lialf mile east of Rio Grande City, Texas, Nov. 11, 1934, 
female (S. Mulaik). 
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DESC'RIPTIONS of the OLDKST known south AMERICAN 
MAMMALS, FROM THE RlO CHICO FORMATIONi 

By George Gaylord Simpson 

The remarkably full sequence of mammalian faunas of South 
America has hitherto begun with the Notostylops Fauna of the Casa- 
mayor Foimation of Patagonia. The only reported supposed older 
mammals were a few isolated specimens, now lost and probably not mam- 
malian, and a single identifiable specimen which, with a few scraps, 
constituted the “ P) oteodidelphyf, Fauna” and which proves to be of 
highly dubious origin and not separable from a species of relatively late 
(Santa CVuz, probably lowest Miocene) age (see Simpson 1932o). 
Within the last five years, however, it has been discovered that there is a 
mammalian faima immediately below the Casamayor and distinct from 
its Notostylopfi Fauna. Tliis very important discovery has been an- 
nounced briefly by Piatnitzky (1931), by Ferugho (1931, based on dis- 
coveries by Piatnitzky and by Brandmayr), and by me (19325, 1933). 
None of these oldest mammals has been described or named, aside from 
the passing remarks that “the mammals are very definitely of Tertiary 
aspect and close to those of the Notostylops beds” (Simpson, 19325, 
pp. 7-8) and that the formation contains “a fauna or faunal facies of 
mammals of Tertiary type, principally notoungulates, of very primitive 
character and small individual size” (Simpson 1933, p. 11). It has now 
been possible to si udy most of the known specimens, and they are named 
and described and their occurrence briefly discussed in the present paper. 

Throughout most of ('hubut, the ('asamayor tuffs and bentonites 
are underlain by a w'ru's of sandstones and clays (mostly bentonites or 
bentonitic) of veiy different aspect, previously considered as of Cretace- 
ous age and barren or dinosaiu-bearing®. As regards the supposed 
occurrence of dinosaui’s here, these are all extremely dubious and it can 
be affirmed that no dinosaur has ever been found in the middle or upper 
part of this probably complex series and probably none, in place of 
original deposit, even in the lower part (Feruglio 1931, p. 21; Simpson 
19335, pp. 4-6). Various names have been applied to this formation. 


^Publications of the Scan itt Expeditions, No 24. , j ji. 

*In some places the so-called “ argUes fissilaires" intervene, but these need not be discussed here. 
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It is, approximately, Ameghino’s “Notostylopense basal,” Windliaiisen’s 
''parte superior de los estratos con dinosauiios,” Feruglio^s "Pehuenche,” 
Frenguelli^s “Sehuenense,” etc. I have elsewhere (1933) shown that 
none of these names can properly be used. "Notostylopensc basal,” 
besides the fact that it is not a stratigraphic name (and is also etymologi- 
cally erroneous) rested wholly on theoiy — there was no evidence that 
the beds had anything to do with the " Notostylopensc ” = Casamay or. 
It was, in fact, a remarkably slirewd guess, much nearer the truth than 
most of the work of Ameghino^s critical successors, but it was not a 
correct scientific interpretation of the stratigraphy. The variations on 
the idea "Upper part of dinosaur beds” not only provide no useful and 
correct stratigraphic terminology, but are fundamentally wrong in 
application to beds which do not contain dinosaurs. Both Pehuenche 
and Sehuenense are useful terms, but not in application to tliis series, as 
they imply correlations that are probably or surely incorrect. In view 
of these nomenclatural inadequacies and of the lithologic and faunal 
peculiarity of the formation in question, I have (1933) named this forma- 
tion the Rfo Chico. The mammal-bearing formations previous to the 
Patagonian marine so far surely distinguished are as follows: 

Colhu6-Huapl and Trelew (Colpodon fauna) 

Deseado (Pyrotherium fauna) 

Musters {Astraponotus fauna) 

Casamayor {Notostylops fauna) 

Rio Chico (Kibenikhoria fauna) 

The first four are familiar and were described by Anaeghino. The 
last, still scanty but adequately distinctive, is described here. 

It is not impossible that a few of Ameghino's "Notostylopense” 
specimens were from the Rio Cliico Formation, but this could now be 
established only by a process of elimination. If any of his species are 
foimd to occur in the Rio Chico but are not again found in the Casa- 
mayor, presumably they were from the lower beds. At present this has 
not been fouird true of any species. A few of the Amegliino specimens are 
labeled as from sandstones, ^'areniscas,” but as this term was sometimes 
also applied to the coarser tuffs, the true quartz sandstones are not neces- 
sarily indicated. Carlos Ameghino stated to me in 1931 that he did not 
recall ever finding a fossil in place in the beds now called Rio Chico. 
Ameghino’s "Notostylopense inferior” is part of the Casamayor and is 
not equivalent to or included in the Rio Chico. 

Roth's Lelfunia haugi and Monolophodon minutus, hitherto ignored 
or considered as of Casamayor age, were from beds probably of Rio 
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Chico age. As far as can be definitely established, these are the only Rio 
Chico mammals hitherto described. 

The known Rio C'hico fossils have been collected by Roth, Piat- 
nitzky, Feruglio, Brandmayr, Bordas, and the Scarritt Expeditions. The 
Scarritt Expeditions (1930-1931 and 1933-1934) material is the chief 
basis of this paper. The few Roth specimens have also been studied, for 
which privilege I am much indebted to Dr. Angel Cabrera and to Dr. 
L. M. Torres, former Director of the Museo de La Plata. Dr. Egidio 
Feruglio very kindly sent his large and important collection to New 
York for study, and I am very appreciative of his liberality in permitting 
its inclusion in this study. Ing. A. Piatnitzky gave us much assistance 
in the field, and first indicated to us the important Caflad6n Hondo 
locality. Ing. J. Brandmayr accompanied me to the Bajo de la Palan- 
gana and also gave stratigraphic data on that area. I also wish to thank 
Sr. Carlos Ameghino for unpublished data on the magnificent Casa- 
mayor collection made by him. Dr. M. Doello Juxado for the prhnlege 
of studjnng the Amegliino Collection, now in his charge, and Sr. A. P. 
Bordas for assistance in this connection. Without the detailed knowl- 
edge of the Casamayor fauna made possible by this cooperation, the 
true character of the Rio Chico material could not be established. 

The accompanying drawings are by Mildred Clemens. 

The present paper is confined to the description of specimens, but 
will be immediately followed by another in which data as to stratigraphy 
and localities ai'c given and the general nature and correlation of the 
fauna discussed. 

Although catalogue numbers have not yet been assigned to them, 
the specimens from the Feruglio Collection here described have been 
presented to the University of Padua, Italy, where they will be perma- 
nently presserved,* Coasts of all these specimens are in the American 
Museum, and for the exact specification of types the catalogue numbers 
of these casts are given. 

MARSUPIALIA 
Bobhtaenidae 
Patknb,^ new genus 

Type. — Patene coluapiensiSt new species. 

Distribution. — Rfo Chico and Casamayor Formations, Patagonia. 

Diagnosis. — Borhyaonids of medium to small size, with upper molars of very 
primitive typo. Paracone present on M only slightly smaller than and well separ 
rated from mctaoonc. Paracone and metacone nearly external on nearly 

iTho doHcription of, and still more the founding of species on, specimens privately owned should, I 
think, bo univei sally condemnud. 

^Patene “ fox,” Tehuelehe With few exceptions I have compounded the names of the oldest South 
American mammals from the oldest language of the area in which they occur. 
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median on Increasingly great metastylar spur on M^“®, on M® projecting strongly 

posteriorly. Distinct style external to and separate from paracone on Proto- 
cone largo on all molars. with small, distinct proto- and metaconulos. M'* as 
wide as M®, with strong parastylar spur, paracone median, motacone represented by a 
basal cuspule, tooth still distinctly molariform. 

Patene coluapiensis,^ new spc'cics 

Type. — ^Amer. Mus. No. 28448, part of right maxilla with Found by C. S. 
Williams. 

Hobizon and Locality. — ^Lowest fossil horizon, Casamayor Formation, bar- 
ranca south of Lago Colhud-Huapi, Chubut, Argentina. 

Diagnosis. — Only known definable species of genus. Length 24.5 mm. 

Although not from the Rio Chico, this interesting genus and species 
are here published in order to list Paiene in the Rio Chico fauna without 

publisliing a nomen nudum, A full description, 
with illustrations, has been prepared and will 
bo published later. Patene is one of the most 
primitive, and is the oldest, of known borhyaenid 
genera. In the Rio Chico it is represented at 
present only by a single broken upper molar, 
Amer. Mus. No. 28532, from Canaddn Hondo. 
This differs somewhat from P, coluapiensis, but 
so slightly as to warrant the tentative conclu- 
sion that it belongs to the same genus. The 
specimen is inadequate to define a species. 

POLITDOLOPIDAS 

Polydolops winecage,2 new species 
" Type. — ^In Feruglio Collection, part of loft lower 
jaw with Ml and Ma. Caht, Amor. Mus. No. 27893. 

Horizon and Locality. — ^About six meters below 
the low’-est true ash bed of the Casamayor, Bajo de la 
Palangana, Chubut, Argentina.® 

Diagnosis. — Mi length 4.5 mm., width 4.0 mm. 
M 2 length 3.2 mm., width 2.8 mm. General structure 
close to P. ihoinasi, but Mi considerably wider relative 
to its length, and M 2 much smaller both absolutely and 
relative to Mi. 

P. crassus has Mi even wider relative to 
its length and M 2 is much larger, P. serra has 

iCoZuapi, an abbreviated form and the usual pronunciation of the Aiaucanian name Colv-uapU 
now usually wntten Colhud-Huapt 

^Winecage, “ eight.’* Tehuelche. This is the eighth species to be referred to this genus. 

^For more detailed honzon and locality data of this and all othei specimens desenbed in this paper 
see the next paper of this series. 




Fig. 1. Polydolops wine-- 
cage, new species. Type, 
Feruglio Collection. Left 
lower jaw with Mi- 2 * 
Crown and external view'^s, 
enlarged four diameters. 
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a smaller and more slender Mi and a larger M 2 , and P. dcwxdm is 
smaller. 

?Polydolops kamektsen,^ new species 

Type. — Amcr. Mus. No. 28525. Part of right lower jaw with M3. 

Horizon and Locality. — Rfo Chico Formation, 

Canad6n Hondo, Chubut, Argentina. 

Diagnosis. — Ms v(‘ry bmall, length 2.1 mm. and 
width 2.0 mm. in typo, rounded oval in contour, trigonid 
narrower than talonid. 

This is intermediate between P. clavulus and 
P. serra in size, and not close enough to either 
to be possibly synonymous. It is morphologi- 
cally so distinctive that it probably belongs to 
a new genus, but the specimen is inadequate for 
definitive decision on this point. M 2 (as indicat- 
ed by alveoli) was considerably smaller than in 
P. winecage. 

SEtTMADiA,"'^ new genus 

Type . — Seumadia yapa, now species. 

Diagnosis. — M ^ triangular, slightly wider than long, 
the corners somewhat (‘lovatod but without any distinct 
cusps. Crown very low, with a vc'ry shallow basin, with katnektserij new species, 
numerous irregular, anastomosing small grooves and lype, Amer. Mus. No. 
ridges. 28525. Part of right 

The proportions and the cusp structure, or Q^^wn^ and^xter^al 
its absence, shajrply distinguish this from the viewl'lnlarged foSX 
homologous tooth of Polydolops, The propor- ameters. 
tions may have been more nearly similar in Plio- 
dolopa, in which M* is not yet known, but M® of that genus has strong, 
definite cusi)s and could liardly have been associated with an M^ like 
that of S<'i(nia(lia, Amphidolops has similarly wrinkled enamel and small 
cusps, but the cusi)s (also in the upper teeth, as suggested by an M® 
probably of this giums, in our collection), while small, are numerous, 
sharp, and distinct, and th(‘ crowns are rather high although the apical 
pattern is shallow. No other genus suggests comparison. 

The genus is sundy distinct, and is named even though the material 
is so limited, because of the great interest in this form which belongs to 
the oldest South American faunule. 

^Kamekt<iPn (also sometimes wntten Kamekctaen, Kamek ezen, and humanakoutsen), “nine,” Tehuel- 
che. This is the ninth spocios to be refotred to this genus., ^ . 

*Seu(fte), “many,” mad, “valley,” Tohuolche, in allusion to the innumerable anastomosmg grooves 
on the crown. 



AM 28525 | 



Pig. 2. ^Polydolops 
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Seumadia yapa,^ new species 
Type. — Amcr. Mus. No. 28431, isolated M^. 

Horizon and Locality. — Rfo Chico Formation, 37 meters 
above the Banco Verde” of the Salamanca, Cen*o Redondo, 
west of Puerto Visscr, Clmbut, Argentina. 

Diagnosis. — Sole known species of the genus. meas- 

ures 3.4 mm. in length and 3.6 mm. in width. 


Fig. 3. Seuma- 
dia yapa, new gen- 
us and species. 
Type, Amcr. Mus. 
No. 28431. Isolat- 
ed M'*. Crown 
view, enlarged 
four diameters. 



Family Uncektain 
Gashtbbnia,^ new genus 
Type. — Gashtemia ctalehorf new species. 

Distribution. — ^As for the sole species. 

Diagnosis. — Mctaconid higher than and directly internal 
to protoconid. Paraconid conical, anteroextcrnal to metaconid, 
smaller than mctaconid and basally confluent with it. Anterior 
wing of protoconid crescent, at least on M 2 ? running to anterior 
border at its median point and not to the paraconid. Talonid about equal in size 
to trigonid and hypoconid about as high as protoconid. Entoconid posterointernal, 
somewhat elongate anteroposterioiiy. Apparently no hypoconulid. 

The type jaw has two teeth which appear to bo M 1-2 but could bo 
Pr-Mi. The more anterior tooth is slightly broken, but on it the para- 
conid was apparently larger, nearer the 
protoconid and farther from the meta- 
conid, and the peculiar anterior protoconid 
wing was loss developed or absent. 

Alveoli indicate that there was a largo, 
semi-procumbent canine, followed by a 
very small, one-rooted, crowded Pi, a 
larger two-rooted P 2 , closely crowded and 
planted obliquely so that its anterior root 
is posteroexternal to that of Pi, and a still 
larger two-rooted P 3 . 

This peculiar little jaw is quite un- 
like anything else known to me. It clear- 
ly is not a notoungulate, and wliile it 
could conceivably be a condylarth or 
litoptern-like animal, it is too milike any 
other known to warrant such a theory of 
relationships. There is some suggestion 
that it may be marsupial, chiefly the fact that the probabilities some- 
what favor the presence of only three premolars, but this is not certain. 

iFopo, “little,*’ Tehuelche. 

^Oaahtern^ “deep,” Tehuelche in Spanish, from the locality 


A. M. 28533 



Pig. 4. Oashternia ctalchor, 
new genus and species. Type, 
Amer. Mus. No. 28533. Right 
lower jaw with two teeth. Crown 
and external views, enlarged two 
diameters. 
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The molars are as much like those of some marsupials as like any other 
group, although not enough to prove relationships. CaToloameghinia is 
remotely similar, but very different in detail, with separate entoconid and 
hypoconulid, distinct metastylid, etc. Comparison with any caenoles- 
toids is excluded not only by the somewhat different molar structure, but 
also by the character of the premolar roots and the large canine. 

Gashternia ctalehor,^ new species 

Type.— Amcr. Mus. No. 28533. Part of right lower jaw with two cheek teeth 
and several alveoli. 

Horizon and Locality. Rfo Chico Formation, Cafladdn Hondo, Chubut, 
Argentina 

Diagnosis.— Sole known species of genus. First tooth of type, length 4.9 mm. 
width 3.2 mm., second tooth, length 5.0 mm., \ndth 3.5 mm. 

CONDYLARTHRA 

Didolodontidas 

Emestokokenia srininhor^ 

Type. — Amor. Mus. No. 28539, part of right lower jaw with M 2 - 3 . 

Horizon and Locality. — Rio Chico Formation, Cafiaddn Hondo, Chubut, 
Argentina. 

Diagnosis. — A didolodontid with very simple teeth, smaller than any species 
previously referred to Ernesiokokenia and larger than any known species of Asmith- 
woodwardia, M 2 , length 6.2 mm., mdth 4.8 mm. ; Ms, length 6.9 mm., width 4.7 mm. 



FiK. 5 Pig. Q 


Fig. 5. Emesfokokenia yinmhor, new species. Type, Amor. Mus. No. 28539. 
Right Ma-i. Crown view, (mlarged two diameters. 

Fig. 6 . ErTheMokokenia 7yirunhor. Doubtfully referred specimen in Feruglio 
Collection. Right Ms and left M'^. Crown views, enlarged four diameters. 

Ameghino's genera Asmithwoodwardia, Ernestokokmia (including 
the upper teeth named Nofoprotogonia), and Archaeohyracotherium are 
separated by only the most trivial structural details and can be retained 


^Ctaleinc), “small,” hor, “tooth,” Tehuelche. 

^yirun, “hill,” hor, “tooth,” Tehuolohe, from the very bunodont teeth. 
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as sepai-able at all only because the type species are distinct and the 
genera may prove to be so when more than isolated teeth are known. 
Incomplete as it is, this specimen is the best of this group yet found. Its 
generic assignation is, of course, unclear since it is also a very distinct 
species and the supposed generic difference's are so minor and variable, 
but on the whole it seems most satisfactory to place it in Ernestokokenia, 
In the Feruglio Collection from the upper sandstone of the Bajo de 
la Palangana there is an Ms, measuring 6.6 by 4.7 mm., which is probably 
of this species. In the same lot is an also possibly of this species. 
Except for chai-acters clearly due to its being a last molar, this tooth is 
closely similar to those of other species of Ernestokokenia (f^Notoproto- 
gonia^^), but indicates a smaller animal, length 5.4 mm., width 6.7 mm. 
(Casts, Amer. Mus. No. 27896.) 

Emestokokenia^cliaislioer,^ new species 

Type. — ^In Feruglio Collection, isolated upper molar, probably M-. Cast, Amer. 
Mus. No. 27892a. 

Paratype. — ^In Feruglio Collection, isolated lower molar, probably Mo. Cast, 
Amer. Mus. No. 278926. 

Horizon and Locality. — About six metere below lowest true tuff of the Casa- 
mayor, Bajo de la Palangana, Chubut, Argentina. 

Diagnosis. — M’^ longer relative to width 
than known teeth t)f E. patagonica or E, irigonedis 
and somewhat larger. No cingulum across proto- 
cone or hypocone, but continuous, sharp external 
cingulum. Much larger than Archaeoliyracotheri^ 
uni mediale, M 2 larger than E, nitida and with 
small cusp on liypoconid-metaconid crest, as in 
DidohduSf trigonid and talonid of equal width. 
M^^ length 7.9, width 9.4 mm. M ?2 length 8.2, 
width 6.4 mm. 

The lowTr molai* is with difficulty 
distinguislmble from an as y('t umiamod 
Lower Casamayor spc'cies of DidoloduH, 
but the upper molar, having no mesostyle, obviously is not of Dido- 
lodus. As the two teeth are from the same horizon and locality, are 
harmonious in structure, and occlude well, it is proper to assume that 
they are of the same species. As already suggested, the generic divi- 
sion of this group is as yet very unsatisfactory. It is also unlikely that 
this robust species is really of the same genus as the diminutive teeth 
from the same locality referred to E. yirunhor (above), but the material 



Fig. 7. Ernestokokenia chaisfir- 
oer, new' species. Type and para- 
type, in Ferugilo Collection. 
Right ?M^ and right ?M 2 . Crowm 
views, enlarged tw^o diameters. 


^Chaiah, “large,” oer (or hor)t “tooth,” Tehuelche. (Musters gives chaiah and oer; Sohmid, daainic 
and hor). 
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is inadequate for generic revision and it seems most conservative to re- 
tain these similar forms in Emestokokenia for the present. 

LITOPTERNA 
?Proterothebiidae 
Wainka,^ new genus 

Type . — Wainka tshotshej new species. 

Distribution. — As for the species. 

Diagnosis. — ^Uppor molar resembling Ricardolydekkeria in general structure, 
but paracone and metacone heavy, very dose together, bases connate, and no trace 
of a mesostyle. 

The tooth is heavier and more transverse than the tjrpe of Ricardo- 
lydekkeria praeruptOj with the conules more distinct, somewhat more as in 
Josepholeidya, the metaconule somewhat larger and better separated 
from the protocone. The protostyle, or anterointcrnal cingulum cusp, 
is well developed and about as in Ricardolydekkeria, and the hypocone, 
or posterointernal cingulum cusp, is considerably smaller. The parastyle 
is strongly developed, also much as in Ricardolydekkeria, but there is a 
sharp, well-marked, continuous external cingulum and no trace of meso- 
style or median external fold. 

Although known only from one tooth, the genus is very distinctive 
and merits a name as one of the two oldest known South American mam- 
mals. Many isolated teeth of this general type are known from later 
beds, but all have strong mesostyles^ and other, less-marked distinctions. 
The affinities of Wainka are apparently with this group, Josepholeidya, 
Ricardolydekkeria, etc., very tentatively placed in the Proterotheriidae 
pending discovery of associated material which may determine the affini- 
ties more closely. 

Wainka tshotshe^ 

Type. — ^Amor. Mus. No. 28505, isolated left upper molar (M^ or M^). 

Horizon and Locality. — Rio Chico Formation, 37 meters above the "Banco 
Verde” of the Salamanca, on Corro Redondo west of Puerto Visser, Chubut, 
Argentina. 

Diagnosis. — Solo known species of genus. Length of type 8.9 mm., width 
12.8 mm. 

A lower tooth, left Ms, from the same horizon and locality, Amer. 
Mus. No. 29101, may represent this genus and perhaps also this species. 
Its size and structure are compatible with Wainka tshotshe, and it re- 


iWainc or TVamfc, Tehuelche, “old.” . 

^Ameghino's figures of J osephole^idija edmea give the impression that the mesostyle is weak or 
absent, but it is br^en on the specimen and was strong when undamaged. 

^Choche or Uhotahet Tehuelohe, “one.” 
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sembles Anisolambda (which I believe to be the lower dentition of 
Josepholeidyaj Ricardolydekkeriaj or bolli) to about the same degree as 
Wainka resembles Ricardolydekkeria. The tooth measures 14.6 mm. by 
approximately 8 mm. (slightly broken). The general structure is as in 
Anisolambda, but the paraconid is slightly more external and is almost 
completely conical, being connected neither to the metaconid nor to the 
anterior crest from the protoconid. The latter crest does not curve as 
directly inward as in Anisolambda, but runs more forward and then turns 
internally at nearly a right angle. The hypoconulid projects very 
strongly, much more than in any species of Anisolambda and there is a 



Fig. S Fig. 9 Fig. 10 


Fig. 8. Wainka tshotshe, new genus and spocics. Type, Amor. Mus. No. 85205, 
and referred specimen, Amer. Mus. No. 29101. Loft upper molar and left Ms. 
Crown views, enlarged two diametem. 

Fig. 9. ^Victorlemoinea species. Foruglio Collection. Right M^. Crown view, 
enlarged two diameters. 

Fig. 10. Josephleidyaapeoiea. Feruglio Collection. Right upper molar. Crown 
view, enlarged two diameters. 

shelf, with sharp, denticulate rim, between and internal to it and the 
isolated, conical entoconid. The talonid, at least (broken off on the 
trigonid), has a sharp, continuous, but narrow external cingulum. 

ViCTOELEMOIKEIA Sp. 

An M® in the Feruglio Collection from the upper sandstone in the 
Bajo de la Palangana apparently represents this genus, and is about the 
size of V. emarginata, but M® of the latter species is not known and no 
exact comparison can be made. (Cast, Amer. Mus. No. 27896.) 

JOSEPHOLEZDYA Sp. 

A tooth of the same origin as that just mentioned, suggests J. 
adunca, but again proper comparison is impossible. (Cast, Amer. Mus. 
No. 27890.) 
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Ricardolydekeebia sp. 

Another tooth of the same origin resembles R, cinctula suflEiciently 
for reference to the same genus. It is probably a distinct species, but is 
inadequate for secure definition. (Cast, Amer. Mus. No. 27891.) 

?LrroPTEENA indet. 

Amer. Mus. No. 28572 from Cafiadbn Hondo is the inner half of a 
worn upper molar. Although it is, of course, inadequate for identifica- 
tion, it definitely suggests Guilielmofioweria, and with some probabihty 
belongs to the same general group. 



Fig. 13 

Fig. 11. Ricardolydekkeria species. Feruglio Collection. Eight upper molar. 
Crown view, enlarged two diameters. 

Fig. 12. ?Peripanto8tyloj)8 orehor^ new species. Type, Amer. Mus. No. 28526. 
Left M^. Crown view. Enlarged two diameters. 

Fig. 13. 7Peripanto8tylops orehor^ new species. Paratype, Amer. Mus. No. 
28555. Loft lower jaw with M uv Crown and internal views, enlarged two diameters. 

NOTOUNGULATA 
Notiopeogonia 
Henbigosbobniidae 
?P eripaxitostylops orohor,^ new species 
Type. — ^Amer. Mus. No. 28526, part of left maxilla with M®. 

Paeatypb. — ^Amer. Mus. No. 28555, part of left lower jaw ^\ith Mi-s- 
Horizon and Locality. — Rio Chico Formation, Canaddn Hondo, Chubut, 
Argentina. 

Diagnosis. — M® resembling P. minutus in relatively strong crochet, deep valley, 
etc., but larger, more transverse, and crochet weakly forked at end. Paratype lower 

^n(ne), “white,” hor, “tooth,” Tehuelche — the comparative Casamayor specimen happening 
to have deeply stained teeth. 
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teeth also slightly larger and relatively markedly more transverse, more strongly 
built, internal valleys less open, more distinct internal cingulum on metaconid. 
Measurements as below: 

M® Ml M2 M3 

Length Width Length Width Length Width Length Width 

4.8 6.8 4.2 3.3 5.1 3.8 5.6 3.6 

This is probably a distinct genus, but it is almost impossible to 
distinguish these small henricosborniids generically without much better 
material than is yet available.^ The type and paratype are not asso- 
ciated and there is inevitably some doubt as to their really being of the 
same species, but the characters are so harmonious and the occlusion so 
perfect that their tentative xmion is fully warranted. 

Henricosbomia waitehor,^ new species 
Type. — ^Amer. Mus. No. 28530, part of left lower jaw with Mi-j and part of M3. 
Horizon and Locality. — Rio Chico Formation, Caiiaddn Hondo, Chubut, 
Argentina, 



A.M.28530 



Pig. 14. Henricosbomia waitehor, new 
species. Type, Amor. Mus. No. 28530. 
Left lower jaw with Mi-2. Crown and in- 
ternal views, enlarged two diameters. 


Diagnosis. — Closely similar to H, lophodontoj but lower molars narrower rolar 
tive to length and metaoonids slightly weaker, less produced anteriorly or antcro- 
extemally. Measurements as follows: 

Mt M2 

Length Width Length Width 

5+ 3.7 5.5 3.8 
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It is extremely difficiilt to distinguish genera, and sometimes even 
families, in these very stereotyped lower molars of primitive notoungu- 
lates, but this is so close to Henricoshornia lophodonta in structure that 
its correct reference to this genus is highly probable. 

TPostfithscus sp. 

A fragmentary lower jaw, with M«, in the Feruglio CoUeetion (Cast, 
Amer. Mus. No. 27888), from the upper sandstone of the Bajo de la 
Palagana, may belong to Postpithecus. The heel crest 
is single, without separate cusps, and there is no 
transverse entoconid crest. There is a small spur 
or accessory cuspule on the metaconid. Ms is not 
surely known in Postpithecus, but might be like this. Fig. 15. ^Post- 
The size would be about right for P. reflexus. An sp. Ferag- 

Ms referred to P. curvicrista by Ameghino (figured 
but not the type) is similar but has the heel more enlarged two di- 
irregular in outline and the entoconid more separate, ameters. 
although not transverse. It is also smaller. 

There is an M® from the same place which occludes well with the 
Ms discussed in the last paragraph, although good occlusion does not 
necessarily prove identity. The upper tooth is apparently a henricos- 
borniid, but is not exactly like any other M® known to me. The lower 
tooth is so unusual that its reference to the henricosbomiids is very 
dubious.^ 

7NOTOST7LOPIDAE 

Gen. et sp. indet. 

Amer. Mus. No. 28556, from Cafiaddn Hondo, is an isolated upper 
molar, probably M®, which is unlike any other known to me but is too 
doubtful in character to warrant more than a passing note. A little 
larger than Henricosbornia lophodonta, it differs in the flattened ectoloph 
posterior to the paraconc fold, in the small and subordinate hypocone, 
and in the flattened inner wall without a definite groove between proto- 
cone and hypocone. These are all notostylopid characters. On the other 
hand its very small size (length 6.1, width 7.7 mm.), sl^t but continuous 
and oblique crochet basally united with the ectoloph, and relatively low 
crown are all unlike any known notostylopid. Comparison with Seiir- 
denius ct&ronc cannot be very detailed, but the crown is relatively a little 
higher and the species is considerably smaller. 



Ut is by no means certain that PoatpUhecua is correctly placed in this family. 
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?Notioprogonia incertae sodis 
Settdenius,' new gciins 

Type . — Seudenius cicronc^ new species. 

Distribution. — A s for the species. 

Diagnosis. — A primitive notoungulate with extremely low-crowm'd teeth. 
p3_4 very short and wddc, with convex outer wall and small s(»parate parastylo fold. 
Protocone of P^ attached to protoloph but not to metaloph. Hmall posterointernal 
cingulum but no hypocone on P'^. quadrate, with fairly prominent metacone fold 
and slightly basined external cingulum between this and paracone fold. trape- 
zoidal, mctaconc fold absent or very weak, external cingulum distinct, hypocone small 
and not strongly united to protocone. Valleys of P^-M® not forming closed fossettes, 
or these obliterated immediately by wear. 

There are three specimens of this peculiar genus in tlie collection, 
but all are very imperfect. They show that the genus is very distinc- 
tive and demand designation, but do not permit any close determination 
of aflBnities. There are resemblances to three different families (and 
suborders), but in no case is the resemblance close enough to demonstrate 
special relationship. There is some resemblance to the most primitive 
isotemnids, such as but the simpler premolars, very low 

crowns, and absence or very early obliteration of closed fossettes are 
distinctly non-isotemnid characters. There is also some resemblance 
to the larger henricosborniids, but here, too, the very simple and trans- 
verse premolars are different from any known genus, as are also the ecto- 
loph wall of and, especially, M^, and also the proportions of protocone 
to hypocone on M^. The species is also much larger than any known 
henricosbomiid. Finally, there is a strong suggestion of the more primi- 
tive notostylopids, especially Homalosiylops pai'vus, which is of about the 
same size, but the crov^ms are still lower in Seudeniusj is still simpler 
than in Homalostylo'ps, the lack of a protocone-metaloph connection on 
the prcmolars is distinctive, and there are oihov minor differences. Pre- 
sumably Seudenius belongs to one of these threc^ groups, perhaps with 
slightly greater probability to one of the lattc^r two, but tlu' cUscov(Ty of 
completely unworn molars or of the anterior dentition is necessary to 
determine the question. 

Seudenius cteronc is of about the same size as its associate Kibemk- 
horia get, but the two cannot be confused after more than the most super- 
ficial examination. 


iS^u(nc), “many,” den, “brother,” Tehuelche, is allusion to its puzzling rescmblauce to various 
different groups. 

»Whion, however, is aberrant and not surely isotemnid. 
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Seudenius cteronc,^ new species 

Type. — ^Amer. Mus. No. 28538, part of left maxilla with somewhat 

broken. 

Horizon and Locality. — ^Rio Chico Formation, Cafiad6n Hondo, Chubut, 
Argentina. 

Diagnosis. — Sole knowm species of the genus. P® length 3.9 mm.; length 
7.2, width 9.1 mm. 



Pig. 16 


Fig. 16. Seudenius cteronCf new genus 
and species. Type, Amer. Mus. No. 
28538. Left P^-M^. CrowTi view en- 
larged two diameters. 


Fig. 17. ^Isotemnus ctalego, new spe- 
cies. Type, Amer. Mus. No. 28568. Part 
of right lower jaw with M^. Crown and 
internal views, enlarged two diameters. 



A.M. 28568 



Fig. 17 

Entelonychia 

ISOTEMNIDAE 


?Isoteiimus ctalego,® new species 
Type. — ^Amer. Mus. No. 28568, part of right lower jaw with M^’^. 

Horizon and Locality. — Rio Chico Formation, Caiiaddn Hondo, Chubut, 
Argentina. 

Diagnosis. — Lower molars very low-crowmed, small, and primitive. Entoconid 
nearly conical, transverse cresting very slight. Faint external and internal cingula. 
Hypoconulids slightly distinct in talonid crescent. M 2 length 10 +, width 7.7; 
Ms length 12.4, width 7.7 mm. 

This species belongs, by definition, to Ameghino’s ^^Eochalico- 
therium,^^ which is almost surely the lower dentition of Isotemnits. The 


^Cteronc, “bad,” Tehuelche. 

*Ctale{nc), “little,” go^ “brother,” Tehuelche, 
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species is, on the whole, the most primitive known. Trimerostephanus 
colhuehuapimsis is of about the same size, but the molars are narrower; 
the only known specimen is so poorly preserved that the structural 
details cannot be made out. EochaUcotherium” minutum is smaller 
and still more primitive, but it certainly does not belong in this generic 
group and probably not in this family. 

Amer. Mus. No. 28576, also from Canad6n Hondo, is a fragment of 
upper jaw with parts of P and It also is a very primitive isotemnid, 
suggesting Isotemnus enecatus but still smaller, about the size of I, api- 
catus, with which, however, detailed structural comparison cannot be 
made on the basis of the known material. Amer. Mus. No. 28576 may 
represent the upper dentition of f Isotemnus ctalegOf and tends to confirm, 
although it does not prove, reference to tliis genus. 

ISOTEMNIDAE indet. 

The presence of other isotemnids at Cafiad6n Hondo is revealed by 
a worn lower molar 10.3 mm. in length and by about half of an M® of a 
larger animal. Both are low crowned and suggest very primitive mem- 
bers of this family. 


Typotheria 

Notofithecidae 

?TRANSPXTBXCT7S sp. 

Amer. Mus. No, 28578, from Cafiaddn Hondo, is a maxillary frag- 
ment with M^ and half of M® which suggests Transpithecus but is inade- 
quate for certain identification. 

Gen. et sp. indet. 

An isolated upper tooth and several lower teeth and jaw fragments 
suggest that one or two other notopithecids were present at (3afiad6n 
Hondo, but none can now be identified even as to genus. 

Acoelodidae 
EIzbenikhobia,^ new genus 

Type. — Kihenikhoria get, now species. 

Distribution- — ^A s for species. 

Diagnosis. — A probable acoelodid dose to UUrapithems but with two-rooted 
and longer than wide, P® simpler than P®-^ and not developing a closed fossetto except 
possibly a very small one in the last stages of wear, PU3 generally less transverse, 
external metaconc fold present on molars and only slightly loss prominent than para- 


^Kibenik (c’iemc), “high,” hor, “tooth,” Tehuelche. 
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cone fold, a sharp pocket developed in the ectoloph between these, and hypocone 
equal to or smaller than protocone and not projecting so far internally as in UUrar 
pitkecus. Agrees with UUrapitheciLS and differs from OUfieldthomasia in absence of 
metaconc fold on promolars and of mcsostyle on molars. Crown relatively high for 
this fauna. 



Fig. 18. Kibenikhoria get^ new genus and species. A, AS referred specimens, 
Amer. Mus. No. 29103, left M^. B, type, Amer. Mus. No. 28642, left 
C, paratype, Amer. Mus. No. 28563, Crown (AS BS C) and external (A, B) 

views, all enlarged two diameters. 

This genus also resembles the probably isotenmid Mazschlosseria, 
especially M. emundata {Isotemnus emundatus Ameghino), but is prob- 
ably less closely related to it than to Ultrapithecus. The molar metacone 
fold is much more prominent, the crowns are higher, the enamel invagina- 
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tions seem to be somewhat different, and there are other apparent differ- 
ences difficult to confirm because of the poor material of Maxschlosseria. 

Isolated lower teeth or jaw fragments with two or three teeth which 
are almost surely of Kibenikhoria also occur in the collection. They 
seem to be highly variable, but this is probably due to the different wear 
stages and to the fact that most of them are broken or crushed. As in 
the upper teeth, the cro^ims are higher than in other members of this 
fauna. The hypoconulid is small and appears as a small spur. The 



Fig. 19. Kibenikhoria get, new genus and species. Referred specimens. A, A^, 
Amer. Mus. No. 28548, left Ms. B, Amer. Mus. No. 28544, right Mi-s. Crown 
(A, B), external (A') and internal (B') views, all enlarged two diameters. 


entoconid forms a large and plump transverse crest and the valley 
between this and the expanded metaconid is deep and narrow. The 
hypoconid crescent abuts against the middle of the protolophid, from 
which its apex is free although the bases axe completely fused. The 
metaconid is simple even when only slightly worn. 

There are also several symphyses, without tooth crowns, in the 
collection, such as Amer. Mus. No. 2S552, which probably belong to this 
genus, judging from their abundance, size, and general character. They 
are long and slender, Ii to C all strongly procumbent and arranged in a 
narrow parabola, the roots increasing constantly in size from Ii to C. 



1935] OLDEST KNOWN SO UTH AMERICAN MAMMAL 


19 


Kibeoikhoria get,' new species 

Type.— Amcr. Muh. No. 28542, part of left maxilla with P^-M‘ and roots of P*. 

Pakatypb.— Amer. Mus. No. 28563, part of light maxilla with P'-M», worn and 
in part corroded. 

HonizoN AND Looality— Rfo Chico Formation, CaCad6n Hondo, Chubut, 
Argentina. 

Diagnosis. — Sole known species of genus. Measurements of typo as follows: 

ps P> P^ M' 

Length Width Length Width Length Width Length Width 

5.2 6.3 ... 7.1 5.5 8.3 6.3 8.3 

This is far the most common species in the collection, about half 
the identifiable specimens belonging to it. Among the lower jaw frag- 
ments referred ai-e Amer. Mus. No. 28544, with right Mi-a, referred with 
almost complete assurance, and Amer. Mus. Nos. 28548 and 28543, 
each with a left Mj, referred with some doubt. The last mentioned speci- 
men has a conical cuspule between the entoconid and metaconid liich 
is probably adventitious as it does not appear on other last lower molars 
otherwise identical. 

?Trigonostyi,opoidea 
Shecbmia,^ new genus 

Type. — Shecenia cHmeru, new species. 

Hotuzon and Locality. — ^RIo Chico Formation, Cafladdn Hondo, Chubut, 
Argentina. 

Diagnosis. — Symphysis very long, fused, channeled above, lower surface plane 
transvei'sely and gently curved longitudinally, mooting the lateral surfaces at a sharp 
angle. Median teeth small, followed by an also median but more posterior, larger 
pair. Lateral to these two pairs of tet'th is a greatly enlarged, long-rooted, strongly 
curved, procumbent pair. These arc* followed by a long, crested diastema, and then 
(at about the miildlc of the symphysis) by a somewhat smaller, short-rooted, semi- 
prooumbent pair of t(‘(‘th. 

This cannot be an animal represented by cheek teeth from this 
locality, for tiie only che<‘k teeth of comparable size are fairly orthodox 
isotomnids that could never have had such a symphysis. 

The only g(>nuN witli which comparison is possible is Trigonostylops. 
They agree in the long, fused symphysis, the presence of two pairs of 
small incisors enclosed by a pair of greatly enlarged, curving, procum- 
bent teeth posterior to which is a diastema, and (in some species of 
Trigonostylops) the presence of a tooth in the middle of this diastema and 
(longitudinally) of the symphysis. A tentative suggestion of relation- 

“fino, nice,” Toluiplche. 

^8heem, “ chin,” Tohuolohe, the type being a mandibular aymphyais. 
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ship is warranted. But the peculiar flattening of the lower surface of 
the ssonphysis in Shecenia is not seen in TrigonostylopSj and the tooth 
(Pyi) in the diastema of Shecenia is large and semi-procumbent while in 
TrigonostylopSj if present at all, it is small and vertical. Shecenia 
ctimeru is much smaller than any known species of Trigonostylops. 

Shecema ctimeru,^ new species 

Type. — ^Amer. Mus. No. 28531, mandibular symphysis with various alveoli 
and roots or worn bases of one pair of teeth. 



Fig. 20. Shecenia ctirneru, new genus and species. Type, Amer. Mus. No. 
28531. Mandibular symphysis. Right lateral and anterior views, enlarged two 
diameters. 


Hobizon and Locality. — Rio Chico Formation, Canaddn Hondo, Chubut, 
Argentina. 

Diagnosis. — Sole known species of genus. Width of flat lower surface of sym- 
physis 13.5 mm. Length of anterior diastema 10 mm. Maximum diameter of bases 
of largest pair of teeth 6.2 mm. 


Incertae Sedis 
Ca&odnia,^ new genus 

Type. — Carodniaferuglioij new species. 

Distbib-ution. — ^A s for the species. 

Diagnosis. — Ms with trigonid bearing a very strong transverse crest, concave 
anteriorly, rising to a cusp at each end. Crenulated crest curving from protoconid 
around anteroexternal border and ending at midline, but no distinct paraconid. 
Talonid lower, simple, without closed basin, slightly narrower and longer than 
trigonid but not prolonged into a third lobe. Hypoconid separate, nearly conical 
but prolonged transversely to join a low vague longitudinal crest slightly external to 
the midline. This vague crest ends posteriorly in an elevated cusp, presumably the 
hypoconulid, nearly as high as the metaconid but smaller, which is likewise the start- 
ing point of a high, sharp, crenulated crest around the posterointernal border of the 
tooth, ending abruptly and leaving a large, open notch between it and the metaconid. 


^tirne, “long,” eru, “head,” Tehuelohe. 

iCarodiif “thunder,” Tehuelche. This is much the largest animal known from the Hio Chioo 
Formation. 
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Entoconid not represented except as a slightly more prominent eminence near the 
anterior end of this crest. 

The shearing trigonid crest (worn on its posterior edge) resembles 
that of Carolozittelia almost to the point of identity, but the talonid is so 
different that it is hard to believe in any close relationship. In Ms of 
Carolozittelia there is a transverse talonid crest 
very similar to that of the trigonid but slightly 
smaller, followed by a small third lobe. 

Trigonostylops also has a transversely crest- 
ed trigonid, but it retains a short, but more 
distinct, anterior wing of the primitive trigonid 
crescent, and the heel of Ms is very different. 

Griphodon likewise has a similar trigonid. Its 
Ms is unknown, but it is probably a pyrothere 
and its wide geographic separation and proba- 
bly different age (as well as the considerably 
larger size of the known species) do not permit 
the assumption of any intimate relationship. 

Carodnia resembles the primitive uinta- 
there Probathyopm more closely than any other 
animal known to me. The trigonid crests are 
almost identical in stnictiue, and, still more 
important since here the resemblance to South 
American groups ceases, the talonid is also 
basically similai*. The hypoconid occupies the 
same position in both and is similarly isolated 
except for feeble transverse extension and con- 
nection with an imperfect longitudinal emi- 
nence. A similar papillated crest runs between 
hyi)OConulid and hypoconid in both. The dif- 
ference's are tliat in Prohathyopsis the weak an- 
terior crest from the inner side of the hypoconid 
runs obliquely to the base of the metaconid 
rather tlian more longitudinally to near the middle of the base of the 
protoconid-metaconid crest, that the entoconid is more distinct, the crest 
from the hypoconulid becoming low against the entoconid base, and that 
the talonid is longer, the hypoconulid projecting more posteriorly. 
Carodnia feruglioi is larger than Probathyopsis praecursor. 

M 3 of Carodnia is closer morphologically to that of Probathyopsis 
than to any other known form, and it is quite possible that a real rela- 




Fig.21. Carodnia Serug^ 
lioif new genus and spe- 
cies. Type, Feruglio Col- 
lection. Loft Mj. Crown 
and internal views, natu- 
ral size. 
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tionship exists but the inadequate material and the existence of some 
distinct and possibly important differences do not permit any positive 
conclusion. 


Carodnia ferugrlioi,’^ new species 

Type. — In Feruglio Collection, left M 3 . Cast, Amer. Mns. No. 27886. 

Horizon and Locality. — Lower Rfo Chico Formation, Bajo de la Palangana, 
Chubut, Argentina. 

Diagnosis. — Sole known species of genus. M 3 length 24.3 mm., width of tri- 
gonid 17.5 mm., width of talonid 15.5 mm. 

Ctaleoabodjiia,^ new genus 

Type. — CtaUcarodnia cahrerai, new species. 

Distribution. — ^As for the species. 

Diagnosis. — ^Lower molars consisting of two slightly oblique transverse crests, 
each elevated into a cusp at each end and somewhat concave on anterior side, an 
open transverse valley between the crests, the posterior crest slightly smaller, and 
followed by a median posterior cingulum, about half as wide as the main crests, which 
forms a much smaller basal crest. Probable P 4 with talonid crest relatively smaller 
and trigonid quadrate, a ridge miming downward and forward from each terminal 
cusp, that from the metaconid more vague and ending before reaching the anterior 
margin, that from the protoconid turning at right angles at the anteroexternal comer, 
continuing as a sharp, low, horizontal ridge along the anterior border, and terminating 
abmptly near the anterointemal comer. 

This animal is represented by a number of tooth fragments, prin- 
cipally the posterior parts of two molars and most of a probable posterior 
premolar. It is not absolutely certain that these are of one individual, 
but the probability is so great as to warrant that assumption. They are 
of appropriate size and structure to belong together and were found at 
the same horizon and locality in a formation otherwise almost without 
fossils. They are much too small to belong to Carodnia feruglioi. While 
direct comparison with Carodnia is impossible, it is hardly conceivable 
that two animals so different in size and living in the same area at the 
same time belong to the same genus, and it also seems higlily unlikely 
that Carodnia had Mi or Ms similar to those of CtaUcarodnia. 

The molars of CtaUcarodnia do not resemble those of Probaihyopsisj 
the talonids, especially, being too different to warrant any idea of special 
relationship. If CtaUcarodnia is related to Carodnia (which is quite 
undemonstrated but conceivable), then Carodnia is probably not re- 
lated to ProbathyopsiSf but such highly hypothetical considerations have 
little value. CtaUcarodnia is also very unlike Trigonostylops in talonid 


iDr. Egidio Feruglio, who found the specimen and who has done so much excellent work in Pata- 
ia. 

*CfaIc(nc), Tehuelche, +Corodmo. 



1936] OLDEST KNOWN SOUTH AMERICAN MAMMAL 23 


structure. In spite of its very much smaller size, it is closely aimilar to 
the same parts of Carolozittelia (in which, however, no premolar is known, 
and the usually distinctive Ms cannot be compared because unknown in 



Pig. 22. Ctakcarodnia ccibrerai, new genus and species. Type, Feruglio Collec- 
tion. A, A*, left ?Pi. B, B', talonid and part of trigonid of right lower molar. C, 
talonid of left lower molar. Crown (A, B, C), external (A'), and internal (B‘) views, 
enlarged two diameters. 


Ctahcarodnia). To a less extent it is also like Griphadon in the molars, 
but the presumable premolar is very unlike either P 3 or P 4 of Griphodon. 
There is resemblance in varying degree to many lophiodont groups, 
tapirs, kangaroos, sirenians, and so on, but there is no reason to assume 
the possibility of relationship with any of these on present evidence. 
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Ctalecarodnia cabrerai,^ new species 

Type. — ^In Feruglio Collection, several probably associated tooth fragments. If 
it should prove that the association is not natural, the probable posterior premolar is 
to be taken as the type. Casts, Amer. Mus. No. 27897. 

Horizon and Locality. — Lower Rio Chico Formation, Bajo do la Palangana, 
Chubut, Argentina. 

Diagnosis. — Sole known species of genus. Talonid widths of two more complete 
molar fragments 11.4 and 11.7 mm. Trigonid width of ?P 4 about 12.2 mm. 

Gen. et sp. indet. 

At the same horizon and locality as the type of Carodnia feruglioi 
an incisor was found (Fig. 23) which may belong to that species (cast, 
Amer. Mus. No. 27894). Near this site and about one meter higher was 




Pig. 23 Fig. 24 

Fig. 23. Incisor foimd with type of Carodnia feruglioi, Feruglio Collection. 
Lingual view, enlarged two diameters. 

Fig. 24. Incisor found near to but about one meter higher than type of Carodnia 
feruglioi. Feruglio Collection. Lingual and lateral views, natural size. 


found another, somewhat similar but apparently not homologous incisor 
(Fig. 24. Cast, Amer. Mus. No. 27889), a small incisor or canine surely 
not of Carodnia, and a molar fragment of size appropriate to belong to 
Carodnia, although there is no basis for assumption that it is in fact that 
genus. (Cast, Amer. Mus. No. 27887.) This is part of a transverse 
talonid crest followed by a posterior cingulum. It is, of course, too frag- 
mentary to draw any useful conclusion, but the fragment is closely 
similar to the corresponding part of Carolozittelia tapiroides. As already 
shown, Carodnia is certainly not very close to Carolozittelia, although 
some degree of relationship is not wholly excluded. 


^Dr. Angel Cabrera, outstanding authority ou Argentine mammals, recent and fossil. 
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FURTHER NOTES ON AMERICAN LYCOSIDAE 
By W. J. Gertsch and H. K. Wallace 
Pardosa C. Koch 

It seems clear that Emerton’s Pardosa palhda is the same as Lycosa 
distincta Blackwall, described from eastern Canada in 1846. The species 
is one of the dominant forms of the genus in New England and eastern 
Canada, where it is abundant in gi-assy meadows. Until recently there 
were no published records of the species from the West, but it is now 
known to be common in the Rocky Mountains in suitable situations, 
usually at elevations between five and eight thousand feet. In Utah 
both sexes were found associated with females described as utahensis by 
Chamberlin, and these latter were thought only to be variants from the 
normal. The discovery of an authentic male of Pardosa utahensis, 
however, lends more weight to the value of small differences in the epigy- 
num as an index of specificity and proves erroneous the synonymizing 
of the name with distincta Blackwall (Gertsch, 1934, American Museum 
Novitates, No, 693, pp. 23-24). In order to facilitate the recognition 
and separation of these two species, figures are given in this paper. In 
addition, two other species which have never been illustrated, Pardosa 
yavapa Chamberlin and P. montgomeryi Gertsch, quite as closely allied 
in color pattern and genitalic structure, are figured for comparison. 

Pardosa distincta (Blackwall) 

Figures 4 and 8 

Lycosa distincta Blackwall, 1846, Annals and Magazine Natural History, 
London, XVII, p. 32. 

Pardosa pallida Embrton, 1885, Trans. Connecticut Acad. Arts and Sciences, 
VI, p. 496, PI. XLix, fig. 3. 

Pardosa emertmi Chamberlin, 1904, Canadian Entomologist, XXXVI, p. 175. 
(New name for pallida Emerton, preoccupied.) 

Distribution. — Eastern Canada. Alberta. New England. North- 
ern Mississippi Basin. Rocky Mountains from Montana to Arizona and 
New Mexico. 









1. Pardosa montgomeryi Gcrtsch, palpus. 

2. Pardosa ycrnapa Chamberlin, palpus. 

3. Pardosa utdhensis Chamberlin, palpus. 

4. Pardosa distincta (Blackwall), palpus. 

5. Pardosa montgomeryi Gertsch, epigjmum. 

6. Pardosa yavapa Chamberlin, epigynum. 

7. Pardosa lUahensis Chamberlin, epigynum. 

8. Pardosa distincta (Blackwall), epigynum. 

9. Pardosa yaoapa Chamberlin, abnormal epigynum. 

10. Pardosa andersoni Gertsch, epigynum. 
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Pardosa utahensis Chamberlin 
Figures 3 and 7 

Pardosa utahensis Chamberlin, 1919, Annals Entomological Society of America, 
XII, p. 258, PL XIX, fig. 11. 

Distribution. — Utah. Colorado. Arizona. New Mexico. 

Pardosa yavapa Chamberlin 
Figures 2, 6 and 9 

Pardosa yavapa Chamberlin, 1925, Bull. Museum of Comparative Zoology, 
LXVIII, pp. 231-232. 

Pardosa sanuiana Chamberlin, 1928, Canadian Entomologist, LX, pp. 94-95. 

Pardosa orophila Gertsch, 1933, American Museum Novitates, No. 636, p. 28, 
fig. 45. 

Distribution. — Utah. Colorado. Arizona. New Mexico. 

Pardosa montgomeryi Gertsch 
Figures 1 and 5 

Pardosa montgomeryi Gertsch, 1934, Amencan Museum Novitates, No. 693, 
pp. 24-25. 

Distribution. — Texas, New Mexico (Otero County). 

Pardosa hellona Banks is t 3 rpical of another group of species so like 
each other that difficulty is experienced in their separation. Some of 
these were discussed by Gertsch in 1934, but no fiigures were included. 
It seems to us that hellona has been correctly identified and that the two 
cited records from Utah and Arizona are actually representative of the 
species, A closely allied species from Texas is described as new in this 
paper. The study of this group of five species has convinced us that it 
would be safer to withhold the synonymizing of Pardosa pauccilla Mont- 
gomery with uncatula Cambridge until comparison can be made with 
authentic Mexican examples of the latter species. 

Pardosa bellona Banks 
Figure 14 

Pardosa bellona Banes, 1898, Proc. California Academy of Sciences, (3) I, p. 
275, PI. XVI, fig. 21. 

Distribution. — Mexico. Utah. Arizona. 

Pardosa delicata Gertsch 
Figure 18 

Pardosa delicata Gertsch, 1934, American Museum Novitates, No. 693, pp. 
20 - 21 . 

Distribution. — La Zacualpa, Chiapas, Mexico. 
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Pardosa delicatula, new species 

Figures 13 ajQd 17 

Male. — ^Total length, 4.50 mm. Carapace, 2.60 mm. long, 1.90 mm. wide. 

Carapace yellowish brown, the sides with a narrow marginal black seam, usually 
made up of spots, the dorsxim with two longitudinal black stripes that may be nearly 
confluent or that may be w'ell separated to leave an irregular median pale stripe that 
goes forward to the last eye row. Sides with a submarginal light band that runs to the 
sides of the head and includes the clypeus. Eye region black. Sternum pale yellow- 
ish-brown, margined in black or sometimes with two median stripes. Legs strongly 
annulate on a pale base. Palpus thickly clothed with black hairs. Dorsum of ab- 
domen gray to black, with an irregular pale longitudinal band made up of spots or in 
dark specimens with only a light basal hastate maculation. Venter light yellow. 

Ib^es of the first row slightly procurved, the larger medians separated by a radius, 
half as far from the laterals. Clypeus twice as high as the diameter of an anterior 
median eye. Second row of eyes broader than the first (35/22), separated by scarcely 
a diameter, farther from the eyes of the third row (15/11). Posterior eyes separated 
by three diameters, smaller than the eyes of the second row' (10/14). Dorsal eye 
quadrangle broader than long (43/30), narrowed in front. Head portion broad, the 
width at the posterior eye row being two-thirds the greatest width. Sternum longer 
than broad (6/5). Lower margin of the furrow of the chelicera with three teeth. 
Palpus, figure 13. 

Legs, 4123, the first tibiae with a basal and submedian pair of strong spines and 
a weak distal pair. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

1,75 

0.80 

1.61 

1.70 

1.10 

6.96 mm. 

II 

1.75 

0 80 

1.50 

1.70 

1.05 

6.80 mm. 

III 

1.75 

0.80 

1.40 

1.82 

0.95 

6.72 mm. 

IV 

2,40 

0.90 

2.10 

3.10 

1.30 

9.80 mm. 


Female. — Total length, 4.75 mm. Carapace, 2,60 mm. long. 1.85 mm. wide. 

Structure essentially as in the male. Color usually much lighter but the pattern 
is in complete agreement with light-colored males. The epigynum (Fig. 17) is closely 
related to other species of the group and is best separated by a comparison of figures. 
The proportions of the median apophysis of the palpus in the male will separate it 
from hellona. 

Type Locality. — Male holotype, female allotype, and numerous 
paratypes of both sexes from Edinburg, Texas, collected by Mr. Stanley 
Mulaik, in the collection of The American Museum of Natural History. 


Pardosa pauzilla Montgomery 

Figures 11 and 15 

Pardosa patbxiUa Montgombby, 1904, Proc. Acad. Nat. Sci. Philadelphia, p. 268, 
PL XIX, figs. 22 and 23. 

Distribution. — Texas. Oklahoma. 
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Pardosa milvina (Hentz) 

Figures 19 and 20 

Lycosa milvina Hentz, 1844, Jour. Boston Soc. Nat. Hist., IV, p. 392, PI. xvm, 
fig. 8. 

Distribution. — Canada. Eastern United States. 

Pardosa floridana Banks 
Figures 12 and 16 

Pardosa littoralis Banks, 1896, Journal New York Entomological Society, IV, 
p. 192. 

Pardosa floridana Banks, 1904, Proc. Acad. Nat Sci. Philadelphia, p. 136, PL 
VII, fig. 1, PI. VTU, fig. 15. 

Pardosa hariksi Chamberlin, 1904, Canadian Entomologist, XXXVT, p. 175. 
(New name for littoralis Banks, preoccupied.) 

Distribution. — Long Island, New York to Florida. Cuba. 

Abctosa C. Koch 
Arctosa trifida F. Cambridge 

Arctosa trifida F. Cambridge, 1902, ‘Biologia Centrali-Americana,' Araneidea, 
II, p. 330, PL xxxi, figs. 24 and 25. 

Distribution. — Mexico. Southern Texas. 

This species is closely allied to Arctosa littoralis (Hentz) but differs 
in the details of the median apophysis of the bulb of the palpus and in 
having the tibia and patella of the fourth leg as long as, but not longer 
than, the length of the carapace. 

Arctosa sanctae-rosae, new species 
Figures 23 and 24 

Male. — ^Total length, 9.8 mm., not including the spinnerets. 

Color of legs and body mainly ivory-white. Abdomen snow-white, floculent in 
appearance, the dorsum with a darker basal hastate maculation, the venter somewhat 
lighter than the sides. Metatarsi and tarsi of legs I and II pale brown, the claws 
black. Chelicerae and tarsi of the palpi faintly brown. Spines of the legs and daws 
of the chelicerae dark brown. Posterior eyes incompletely surrounded by a black 
area, which extends between the eyes of the second row. Scopulae on the anterior 
margin of the labium, on the endites, and on the furrow of the chelicerae dark brown. 

Carapace longer than broad (5.60 mm./4.00 mm.), moderately high (3.00 mm.). 
Posterior eye quadrangle wider than long (19/14), the anterior eyes slightly larger 
than the posteriors. Anterior row of ey^ narrower than the second row (10/15), 
straight, the medians nearly twice as large as the laterals, the medians closer to the 
laterals than to each other. Clypeus about half as high as the diameter of an anterior 
lateral eye. Chelicerae 2.60 mm. long, exdusive of the daw, 2.10 mm. wide imme- 
diatdy bdow the dypeus. Lower majgin of the furrow of the chelicerae armed with 



11. Pardoaa pauxiUa Montgomery, palpus. 

12. Pardosa Jloridana Banks, palpuh. 

13. Pardosa delicatulaj now species, palpus. 

14. Pardosa heUona Banks, palpus. 

15. Pardosa paiixiUa Montgomery, epigynum. 

16. Pardosa floridana Banks, epigynum. 

17. Pardosa delicaiuLa^ new species, epigynum. 
18- Pardosa delicata Gertsch, epigynum. 

19. Pardosa mUvina (Hents), palpus. 

20. Pardosa miltfina (Hentz), epigynum. 

21. Schizocosa urvica, new species, epigynum. 

22. Schizocosa unica, new species, palpus. 
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three medium-sized teeth, equal in size and equally spaced, the upper margin with 
three unequal teeth, unequally spaced, the median the largest. Labium slightly 
longer than broad. Sternum longer than wide (2.80 mm./2.20 mm.). Palpus, figure 
23. Anterior spinnerets slightly more than twice as long as the posterior pair, the 
terminal joint of the anterior pair 0.70 mm. long, the basal joint 0.20 mm, long. 

Legs, 4321, all tibiae armed beneath with three pairs of spines, the distal pair 
apical, less than half as long as the proximal and middle pairs, the middle pair nearer 
the proximal than the distal pair. All tibiae armed above ^ith a single spine near the 
middle. Basal spines on the tibiae above replaced by long, hairlike bristles. Femora 
armed with spines above. Tibia and patella I, 5.80 mm. long, IV, 6.60 mm. long. 

Female. — ^Total length, 10.60 mm., not including the spinnerets. 

Color of the legs and body the same as in the male except that the metatarsi 
and tarsi of legs I and II and the tarsi of the palpi are lighter. 

Carapace longer than broad (4.80 mm./3.20 mm.), moderately high (2.60 mm.). 
Dorsal eye quadrangle wider than long (17/13), the anterior eyes slightly larger than 
the posteriors. Anterior row of eyes narrower than the second row (10/13), straight, 
the medians about twice as large as the laterals, the medians closer to the laterals 
than to each other. Clypeus scarcely as high as the diameter of an anterior lateral 
eye. Chelicerae, 2.30 mm. long, exclusive of the claw, 1.90 mm. wide immediately 
below the clypeus. Lower margin of the furrow of the chelicerae armed with three 
medium-sized teeth, equal in size and equally spaced, the upper margin with three 
unequal teeth, unequally spaced, the median the largest. Labium slightly longer than 
wide. Sternum longer than wide (22/18). Epigynum comparatively small, 0.50 mm. 
wide, figure 24. Anterior spinnerets slightly more than twice as long as the posterior 
pair, the terminal joint of the anterior pair 0.70 mm. long, the basal joint 0.30 mm. 
long. 

Legs, 4321, the spines similar to those of the male. Tibia and patella 1, 4.50 mm. 
long, IV, 5.60 mm. long. 

Type Locality. — Male holotype, female allotype and paratypes of 
both sexes from Santa Rosa Island, Pensacola, Florida, taken April 5, 
1934, by H. K. Wallace, the types in the collection of The American 
Museum of Natural History, some of the paratypes in the collection of 
H. K. Wallace. 

This fine species can be confused with no other from the United 
States. Some specimens of Arctosa littoralis (Hentz) might conceivably 
approach the ivory-white color of this species, but they can then be 
separated by the shorter legs and the distinctive trifid median apophysis 
of the palpus. 


PiUTA Sundevall 

Pirata seminola, new species 

Figures 33 and 35 

Female. — ^Total length, 3.40 mm. Carapace, 1.75 mm. long, 1.20 mm. wide. 
Carapace black, the sides with a submarginal light stripe and a narrow marginal 
black seam, the dorsum with the conventional Y-shaped light marking, the stem por- 
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tion of the figure going to the caudal margin. Sternum yellowish brown, narrowly 
margiivsd in black. Labium, endites and coxae yellowish brown. Legs strongly 
annulate in black on a yellowish base. Dorsum of abdomen mostly black, with a 
basal lighter hastate maculation and small wliite spots in the caudal half. Sides of 
the abdomen concolorous with the dorsum, the venter paler, with an irregular median 
black stripe. 

First row of eyes as broad as the second, very weakly procurved, the larger 
medians (14/9) separated by their radius, subcontiguous or scarcely separated from 
the laterals. Eyes of the second row narrower than the third in the ratio 57:77, 
separated by more than half a diameter (17/23), about one diameter from the pos- 
terior eyes, which are separated by three diameters and are somewhat smaller than 
the laterals (19/23). Dorsal ocular quadrangle broader than long (77/60), narrower 
in front. Clypeus as high as the diameter of an anterior lateral eye. Second row of 
eyes seven-tenths of the width of the carapace at that point. Lower margin of the 
furrow of the chelicera with three subequal teeth. Sternum longer than broad (6/5). 
Epigynxim, figure 33. 

Legs, 4123, the tibiae of the first two legs with two ventral pairs and a single 
spine on the prolateral side, the distals lacking. Last tibia above with a basal and 
submedian spine. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

1.10 

0.60 

0.87 

0.85 

0.42 

3 . 74 mm. 

II 

1.00 

0.60 

0.75 

0.80 

0.40 

3.45 mm. 

III 

1.00 

0.45 

0.65 

0.82 

0.37 

3.29 mm. 

IV 

1.35 

0.55 

1.20 

1.40 

0.60 

5.10 mm. 


Male. — ^Total length, 3.25 mm. Carapace, 1.80 mm. long, 1.25 mm. wide. 
Color and structure essentially as in the female. Male palpus (Fig. 35) very 
similar to that of Pirata minvia Emerton but with the median apophysis proportion- 
ately larger. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

1.15 

0.55 

1.00 

1.05 

0.50 

4.25 mm. 

II 

1,16 

0.55 

0.87 

0.87 

0.47 

3.91 mm. 

III 

1.12 

0.42 

0.65 

0.95 

0.40 

3.54 mm. 

IV 

1.50 

0.60 

1.25 

1.50 

0.60 

5.45 mm. 


Type Locality. — Male holotype, female allotype, and paratypes 
from Levy Lake, Florida, March 14, 1934 (H. K. Wallace). Female 
paratype from Spring Creek, Lake County, Florida, November 4, 1933 
(H. K. Wallace). Types in the collection of The American Museum of 
Natural History. 

This small species differs from Pirata minvia Emerton in having 
distinct submarginal pale bands on the carapace, banded legs, and in the 
comparatively broader pars cephalica. 
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Pirata alachua, new species 

Figures 34 and 36 

Female. — ^Total length, 4.00 mm. Carapace, 2.10 mm., long, 1.50 mm. wide. 

Carapace light yellowish-brown, the sides with a broad, light marginal band, the 
dorsum with the conventional Y-shaped light marking, the intervals between the 
light stripes infuscated. Most of eye region black. Sternum, mouth parts and coxae 
yellowish brown. Legs slightly infuscated, without bands or markings. Dorsum of 
abdomen with a basal hastate light marking and several light spots, otherwise gray, 
the venter pale yeUowish-brown. 

First row of eyes six-sevenths as broad as the second, very weakly procurved, 
the medians separated by a radius, half as far from the smaller laterals, ^cond row of 
eyes three-fourths as wide as the posterior row, which are separated by scarcely three 
diameters and are smaller than the eyes of the second row in the ratio 11 :15. Dorsal 
quadrangle broader than long (103/75), narrowed in front in the same ratio. Pos- 
terior eye row narrower than the width of the carapace at that point (10 /13) . Clypeus 
equal in height to the diameter of an anterior lateral eye. Sternum longer than broad 
(15/12). Lower margin of the furrow of the chelicera with three subequal teeth. 
Epigynum, figure 34. 

Legs, 4123, the first tibia with two pairs and a single spine beneath. Last tibia 
with a basal and submedian dorsal spine. 



Fbmue 

Patella 

Tibia 

Metataksus 

Tarsus 

Total 

I 

1.60 

0.67 

1.32 

1.25 

0.50 

5.34 mm. 

II 

1,40 

0.64 

1.15 

1.15 

0.50 

4.84 mm. 

III 

1.25 

0.55 

1.00 

1.30 

0.50 

4.60 mm. 

IV 

2.00 

0.75 

1.75 

2.25 

0.75 

7.50 mm. 


Male. — ^Total length, 3.25 mm. Coloration and structure essentially as in the 
female. Palpus, figure 36. 


Type Locality. — Male holotype, female allotype and paratype 
from Alachua County, Florida, March 23, 1934 (H. K. Wallace). Para- 
types from Levy Late, Florida, March 14, 1934 (H. K. Wallace). 
Types in the collection of The American Museum of Natural History. 

The species is related to Pirata arenicola Emerton but differs from 
it in the details of the palpus and epigynum as figured. 

ScHizocosA Chamberlin 
Schizocosa unica, new species 
Figures 21 and 22 

Male. — ^Total length, 4.00 mm. Carapace, 2.10 mm. long, 1.40 mm. wide. 

Carapace dark brown to black, darkest on the sides and in the eye region, the 
sides clothed with inconspicuous black hairs, the midline paler and clothed with 
a conspicuous longitudinal band of long white hairs which runs the length of the 
carapace and is nearly as wide as the interval between the posterior eyes. Sternum, 
mouth parts and coxae shiny, dark brown, sparsely clothed with fine, erect black 
hairs. Legs concolorous with the carapace except the tarsi which are yellowish 



23. Arclosa sanctae-roaae, new species, palpus. 

24. Ardma sanctae^osae^ new species, epigynum 

25. Lycosa ardelucana Montgomery, palpus. 

26. lycosa anteliLcana Montgomery, epigynum. 

27. Lycosa ceraiiola, new species, epigynum. 

28- Lycosa parthenus Chamberlin, epigynum. 

29. Lycosa parthmus Chamberlin, palpus- 
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brown. All the leg joints clothed with black hairs and long spines. Dorsum of 
abdomen and the sides dark browm, variegated somewhat with w'hite markings, 
clothed with white pubescence, the hairs of which are longer and more conspicuous 
on the midline. Venter yellowish brown. 

Carapace much longer than broad, the head portion more than half (7/10) as 
wide as the greatest width. First row of eyes moderately procurved, the medians 
separated by tw’’ 0 -thirds their diameter, a radius from the slightly larger lateral eyes. 
Eyes of the second row broader than the first (11 /8), narrower than the posterior row 
of eyes (11/13), separated by two-thirds their diameter, fully a diameter from the 
posterior eyes, which are separated by two and one-half times their diameter. Dorsal 
quadrangle broader than long (13/11), slightly narrowed in front, the anterior eyes 
larger (10/7). Clypeus about as high as the diameter of an anterior median eye. 
Chelicerae wdth two subequaJ teeth on the lower margm, three unequal ones on the 
upper. Sternum longer than broad (20/17). Labium broader than long (6/5), half 
as high as the enditcs. Male palpus, figure 22. 

Legs, 4123, the tibiae armed with three pairs of ventral spines, the last pair apical, 
the first two tibiae unarmed above, the last tw'o with a basal and a submedian spine. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

1,40 

0 70 

1 07 

1 15 

0.85 

5. 17 mm. 

II 

1 25 

0 62 

0.95 

1 07 

0 80 

4.69 mm. 

III 

1 17 

0.57 

0.80 

1 12 

0 72 

4 38 mm. 

IV 

1 70 

0 75 

1 37 

1 95 

1.05 

6.82 mm. 


Female. — Total length, 5.90 mm. Carapace, 2.50 mm long, 1.65 mm. wide. 

Color and structure essentially as in the male. Sternum longer than broad 
(9/7). Labium slightly broader than long. Chelicerae wdth two subequal teeth on the 
lower margin. Epigynum, figure 21. 

Type Locality. — Male holot 3 rpe and female allotype from Hope, 
New Mexico, July 5, 1934 (S. Mulaik). Female paratype from Jeflf 
Davis County, Texas, July, in the collection of Mr. Mulaik. Types in 
the collection of The American Museum of Natural BHstory. 

This small species, though belonging clearly with the Lycosinae, has 
the labium distinctly broader than long as in Pardosa and allied genera. 
The presence of two teeth on the lower margin will separate it from species 
of all genera but Tarantula, From the species of that genus it differs 
in the lateral position of the scopus. This species will no doubt be the 
type of a new genus, but further study of exotic genera must be made to 
give it a proper position among the known genera of the family. 

Lycosa Latreille 
Lycosa acompa Chamberlin 
Figure 31 

Lycosa acompa Chambbblin, 1924, Proc. U. S. National Museum, LXIII, p. 29, 
PL VT, fig. 45. 

Male. — ^Total length, 6.10 mm. 

Carapace grayish brown on the sides, with a wide median dorsal stripe, ydlow in 
color and with indistinct margins, which ends between the eyes of the second and 
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third rows. Eye area black. Sides with an indistinct submarginal light band. Cara- 
pace sparsely pubescent, with a smooth and shining surface. Sides of the abdomen 
with deep red and black pubescence, the dorsum lighter in front. Legs yellow, not 
simulated. Coxae and ondites yellow, tho labium darker. Sternum with a slight 
reddish cast. Chclicerae reddish brown, with black pubescence. Venter almost black, 
with a reddish cast and no definite markings, dark in front of the epigastric furrow. 

Carapace longer than broad (3.40 mm./2.70 mm.), rather low (1.80 mm.). 
Width of the face 1.60 mm. Dorsal eye quadrangle wider than long (10/8), the 
anterior eyes larger than the posteriors. Anterior row of eyes somew'hat narrower than 
the second row (7/8), slightly procurved, the medians about twice as large as the 
laterals, the anterior medians and laterals about equally spaced. Clypeus not quite 
as high as the diameter of an anterior median eye. Chelicerae, 1.30 mm. long, ex- 
clusive of the claw, 1.50 mm, wide. Lower margin of the furrow of the chelicera armed 
with three small teeth, equal in size and equidistantly spaced, the upper margin with 
three unequal teeth, imequally spaced, the median the largest. Labium as long as 
broad. Sternum longer than broad (17/14). Palpus, figure 31. 

Legs, 4123, all tibiae armed beneath with three pairs of spines, those of legs III 
and IV relatively longer, the distal pair apical. Tibiae III and IV aimed above 
with proximal and submedian spines. Femora armed above. 



Fbmtjr 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

2.50 

1,30 

2.10 

2.00 

1.40 

9.30 mm. 

II 

2.30 

1.20 

1.80 

1.80 

1.40 

8.50 mm. 

in 

2.20 

1.10 

1.50 

2.00 

1.30 

8.10 mm. 

IV 

2.29 

1.30 

2.30 

3.10 

1.70 

11.30 mm. 


Records. — ^Escambia County, Florida, April 6, 1934, male and 
female (H. K. Wallace). Edinburg, Texas, male, females (S. Mulaik). 


Lycosa parthenus Chamberlin 
Figures 28 and 29 

Lycosa partkenus Chamberlin, 1925, Bull. Museum of Comparative ZoOlogy, 
LXVII, p. 228. 

Male. — ^Total length, 7.20 nun., not including the spinnerets. 

Carapace yellowish brown, the sides with black pubescence, the median dorsal 
stripe wide, yeUow, widest about the length of the posterior quadrangle behind the 
third eye row, gradually narrowing from tiiat point to the posterior margin of the 
carapace, narrowing more abruptly anteriorly, ending between the eyes of tho second 
and third row. Pale stripe enclosing at its widest point two short, parallel, longi- 
tudinal dark marks. Submarginal yellow bands distinct, the margins of the carapace 
black. Eyes incompletely surrounded by black. Dorsum of abdomen reddish brown, 
with a black maculation of no definite pattern, lighter in front, the anterolateral 
margins black. Venter light yellow, with a few dark spots, lighter in front of the 
epigastric furrow. Sternum, labium and endites almost white, cream-colored. 
Chelicerae light, amber-colored. Coxae and legs yellow, indistinctly ringed in black. 

Carapace longer than broad (4.00 mm./2.90 mm.), rather low (1.90 mm.). 
Width of the face, 1.60 mm. Posterior quadrangle wider than long, in the ratio 10:8, 
the anterior eyes larger than the eyes of the last row. Anterior row of eyes somewhat 
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narrower than the second row (7/8), slightly procurved, the medians about twice as 
large as the laterals, equally spaced. Cljqjeus not quite as high as the diameter of an 
anterior median eye. Chelicerae 1.40 mm. long, exclusive of the claw, tapering evenly 
from their bases distaUy. Lower margin of the furrow of the chelicerae armed with 
three medium-sized teeth, equal in size and equally spaced, the upper margin with 
three imequal teeth, unequally spaced, the median the largest. Labium as long as 
broad, the basal excavations short. Sternum longer than broad (18/14). Palpus, 
figure 29. Anterior spinnerets about twice as long and stouter than the posteriors. 
Legs, 4123, the second and third subequal. All tibiae armed beneath with three 
pairs of spines, the distal pairs apical, the spines of legs III and IV relatively longer, 
the proxinaal pairs of legs I and two overlapping the middle pairs, the proximal and 
middle pairs of legs III and IV overlapping the middle and distal pairs respectively. 
Tibiae III and IV armed above with proximal and submedian spines. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

2 70 

1.50 

2.20 

2.20 

1.50 

10.10 mm. 

II 

2 50 

1.40 

2 00 

2 10 

1.40 

9 40 mm. 

III 

2.40 

1.30 

1.80 

2.40 

1.40 

9.30 mm. 

IV 

3 20 

1.40 

2.60 

3.80 

1.80 

12.80 mm. 


Female. — ^Epigynum, figure 28. 


Recoeds. — ^Numerous specimens from Alachua County, Lake 
County, Escambia Coimty, and Levy County, Florida (H. K. Wallace). 


Lycosa axxtelucana Montgomery 
Figures 25 and 26 

Lycosa ariiducana Montgomery, 1904, Proc. Acad. Nat. Sci. Philadelphia, 
XVIII, p. 282, Figs. 5 and 6. 

Lycosa apicata Banks, 1904, Journal New York Entomological Society, XII, 
p. 114, PI. V, fig. 13. 

Disteibution. — Southern United States from Florida (Santa Rosa 
Island, Pensacola) to Texas, north to Kentucky (Bowling Green), and 
known in the west from Arizona, Utah, and California. 

Since the figures given by Montgomery of the palpus and epigynum 
of this species are not satisfactory, additional illustrations are presented 
in this paper. 


Lycosa ceratiola, new species 
Figure 27 

Female. — ^Total length, 15.20 mm., not including the spinnerets. 

Carapace with a wide, yellow, longitudinal area covered with white pubescence. 
Sides dark, the ground color reddish yellow, clothed with black pubescence. Median 
dorsal stripe narrow, reddish yellow, widening abruptly about the diameter of a 
posterior lateral eye in front of the dorsal groove, but covered with black pubescence 
in such a way as to obscure this widening. As a result, the median dorsal stripe 
appears to end about midway between where it widens and the posterior lateral eyes. 
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Eye area covered with white pubescence which extends between the posterior median 
eyes to the anterior ro^v in a narrow band. Eyes incompletely surrounded by black. 
Dorsum of the abdomen grayish white, almost without markings of any kind, covered 
with sparse black pubescence and short black bristles. A hastate mark and four black 
spots are faintly indicated. Legs light yellow beneath, darker above, the metatarsi 
and tarsi of legs I and II reddish brown, the femora above with faint indications of 
black rings. Patellae dark proximally and on the sides. Venter, coxae, sternum, 
labium, chelicerae and endites black. Abdomen dark in front of the epigynum. 
Anterior spinnerets twice as long and stouter than the posteriors. 

Carapace longer than broad (7.50 inm./5.70 mm.), 4.60 mm. high. Width of the 
face 3.70 mm. Posterior eye quadrangle wider than long (24/20), the anterior eyes 
larger than the posteriors (9/8). Anterior row of eyes distinctly shorter than the 
second row (16/21), almost straight (a line passing through the centers of the anterior 
median eyes goes slightly above the centers of the laterals), the medians about twice 
as large as the laterals, the eyes of the row about equally spaced. Clypeus about 
three-fourths as high as the diameter of an anterior median eye. Chelicerae 3.50 mm. 
long, exclusive of the claw, 3.30 mm. wide. Lower margin of the furrow of the cheli- 
cerae armed with three median-sized teeth, eqvial in size and equally spaced, the upper 
margin with three unequal teeth, unequally spaced, the median one distinctly larger 
than any of the other teeth on either furrow. Labium as long as broad. Sternum 
longer than broad (20/27). 

Legs, 4123, all the tibiae armed beneath with three pairs of spines, the last pair 
apical, the proximal and middle pairs of legs I and II very much reduced, not as large 
as the apical pairs. Tibiae III and IV armed above with a proximal and middle spine. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

6.40 

3.20 

5.10 

4.70 

2.90 

22.30 mm. 

II 

6.10 

3.10 

4.90 

4.80 

3.00 

21.90 mm. 

III 

5.60 

2,60 

4.30 

5.20 

3.40 

21 . 10 mm. 

IV 

6.80 

3.00 

5.90 

7.60 

4.20 

27 . 50 mm. 


Type Locality. — Female holotype and immature paratypes from 
Lake County, Florida, January 4, 1935 (H. K. Wallace), the holotype in 
the collection of The American Museum of Natural History, some of the 
immature paratypes in the collection of Mr, H. K. Wallace. 

This species looks very much like Lycosa lenta Hentz, and they occur 
together, but ceratiola is distinct in the epig 3 mum and in the much re- 
duced spines beneath the first and second tibiae. Only one mature 
female has been collected to date, but numerous specimens of immature 
males and females have been taken in the dry sandy area, locally known 
as the ''Ocala Scrub,’’ about seventeen miles east of Umatilla, Florida. 

Lycosa tigana, new species 
Figure 32 

Male. — ^Total length, 10.66 mm. Carapace, 4.66 mm. long, 3 . 80 mm. wide. 

Carapace with a median longitudinal yellowish-brown band which begins be- 
tween the four dorsal eyes, enlarges immediately behind to nearly the width of the 
last row of eyes, is constricted abruptly at the mi^ine, enlarges again to the end of the 




30. Lycosa retenta, new species, palpus. 

31. Lycosa acomya Chamberlin, palpus. 

32. Lycosa tigana, new species, palpus. 

33. Pirata seminola, new species, epi^ynum- 

34. Pirata tdachiuif new species, epigynum. 

35. Pirata semmolot new species, palpus. 

36. Pirata eikuhua^ new species, palpus. 

37. Lycosa carrana Bryant, epigynum. 
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median suture, at which point it narrows to a third the greatest width, and then goes 
to the caudal margin. Sides with an irregular submarginal light-brown band that 
includes the sides of the head and the clypeus and a darker narrow marginal seam. 
Eyes surrounded by black. The intervals between the pale bands form two irregular 
brown stripes, which are clothed with fine black hairs. Sternum and coxae pale 
yellow, the pubescence light in color. Chclicerae dark brown, clothed with white 
hairs. Labium dark brown, the endites somewhat lighter. Legs light brown, without 
bands but with irregular dark markings on the basal joints. Dorsum of abdomen 
gray, with a dark basal hastate maculation and a few irregular dark markings in the 
caudal half. Venter gray, with a characteristic black, rather small, triangular mark- 
ing which begins and is broadest at the genital furrow and then is gradually narrowed 
to a blunt point well in front of the spinnerets, the maculation occupying only 
the middle portion of the venter, not completely filling at as in haUimoriana 
or coloradensis. 

First row of eyes nine-tenths as broad as the second, procurved, the medians 
separated by a radius, half as far from the laterals, which arc about two-thirds as 
large. Eyes of the second row five-sixths as broad as the posterior row, separated by 
more than half their diameter (7/11), a little farther from the eyes of the third row 
(8/11). Posterior eyes separated by two diameters, smaller than the eyes of the second 
row (8/11). Quadrangle of dorsal eyes broader than long (31/23), narrowed in front. 
Clypeus as high as the diameter of an anterior lateral eye. Lower margin of the 
furrow of the chelicera with three teeth, the one nearest the claw smaller, the upper 
margin with three teeth of which the median is much larger. Sternum longer than 
broad (16/13). Labium longer than broad (6/5). Palpus, figure 32. 

Legs, 4123. All tibiae with three pairs of stout ventral spines, the last pair 
apical. First and second tibiae with a single submedian dorsal spine, the third and 
fourth tibiae with an additional stout basal spine. 



Fbmxtk 

Patella 

Tibia 

Metatabsxts 

Tarsus 

Total 

I 

4.46 

2.24 

3.80 

3.80 

2.30 

16.60 mm. 

II 

4.14 

2.00 

3.44 

3.95 

2.17 

15.70 mm. 

III 

4.14 

1.80 

3.18 

4.14 

2.27 

15.53 mm. 

IV 

4.84 

2.27 

4.34 

5.70 

3.04 

20.19 mm. 


Type Locality. — Male holotype and paratype from Edinburg, 
Texas (S. Mulaik), in the collection of The American Museum of Natural 
History. 

This species is immediately separable from Lycosa lenta and balti- 
moriana by the much smaller size and the greatly reduced black macula- 
tion on the venter of the abdomen. In these species the sternum and 
coxae are black; in the latter species the legs are annulate. The palpus 
places Lycosa tigana near these species but differs in details as shown in 
the figure. Lycosa antelucana Montgomery, closely allied to the species 
mentioned, has the last leg annulate as in haUimoriana and often has the 
venter of the abdomen and the sternum and coxae completely suffused 
with black. The median apophysis of that species, however, is of quite a 
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different form. The palpus of Lycosa tigana is very close to that of 
Lycosafusca Keyserltng, a West Indian form, but the median apophysis 
is distinctly larger and has a more conspicuous caudal lobe. 

Lycosa retenta, new species 
Figure 30 

Male. — ^Total length, 12.50 mm. Carapace, 6.00 mm. long, 4.60 mm. wide. 

Carapace with a median longitudinal light-brown band as wide as the interval 
between the posterior eyes, slightly narrowed at the caudal margin, in front extending 
between the dorsal eyes. Sides brown, without a distinct submarginal light band. 
Eyes ringed in black, partially covered with white hairs. Carapace evenly covered 
with fine hairs that agree in color with the chromatism. Sternum, mouth parts, and 
coxae light brown, sparsely clothed with fine hairs. Legs light brown in color, without 
markings, rather thickly clothed with white pubescence and black hairs. Dorsum 
of the abdomen yellowish brown, with a basal dark-brown hastate maculation and 
dark side markings forming indistinct longitudinal stripes. Venter with a dark- 
brown maculation just behind the genital furrow, otherwise pale brown. Spinnerets 
brown. 

First row of eyes five-eighths as broad as the second, slightly proourved, the 
medians separated by a radius, scarcely as far from the laterals, which are two-thirds 
as large. Second row of eyes eight-ninths as broad as the posterior rows, two-thirds 
their diameter apart, one diameter from the posterior eyes. Posterior eyes scarcely 
two diameters apart, smaller than the eyes of the second row (8/9). Dorsal eye quad- 
rangle scarcely broader than long (25/24), ^htly narrowed in front. Qypeus equal in 
height to the diameter of an anterior lateral eye. Lower margin of the furrow of the 
chelicera with three subequal teeth, the upper margin with three unequal teeth, the 
median one the largest. Sternum longer than broad (21/17). Labium longer than 
broad (10/9). Palpus, figure 30. 

Legs, 4123, all tibiae with three pairs of stout ventral spines, the last pair apical, 
and with a single basal and submedian dorsal spines. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

5.32 

2.32 

4.66 

5.32 

2.40 

20.02 mm. 

II 

5.00 

2.32 

4.40 

5.12 

2.35 

19.19 mm. 

III 

4.66 

2.20 

4.00 

5.32 

2.35 

18.53 mm. 

IV 

6.00 

2.50 

5.04 

7.12 

2.84 

23.50 mm. 


Type Locality. — Male holotype and immature female allotype 
from Austin, Texas (J. H. Montgomery), in the collection of The 
American Museum of Natural History. 

This species is not closely allied to Lycosa colorademis Banis, with 
which it agrees somewhat in color markings. Banks’ species is much 
more robust, has the quadrangle of the dorsal eyes proportionately 
much broader than long, and has no dorsal spines on the first two tibiae. 
In addition, lycosa coloradensis, which is a burrower, has distinct dark 
annulae on the lep. The palpus would seem to place Lycosa retenia 
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near the group of species of which Lycosa antelucana and Lycosa lenta 
are representatives, but from these species it differs in the much naiTower 
pars cephalica and in the distinctive color markings, which in this group 
are of prime importance in placing the species. 

Lycosa carrana Bryant 
Figure 37 

Lycosa carrana Bryant, 1934, Psyche, XLI, pp. 38-39, Fig. 1. 

Female. — ^Total length, 16.60 mm., not including the spinnerets. 

Carapace and legs mainly yellow, the abdomen darker, grayish. Median light 
band of the cephalothorax narrowing in front of the dorsal groove and again behind 
the eyes, continued forward as a narrow band of white hairs between the posterior 
eyes and partly between the eyes of the second row. Parallel dark bands on each side 
of the median band slightly wider than the median band, extending from the posterior 
margin of the carapace to the cl 3 rpeus, barely enclosing the eyes on each side. Sides 
with a narrow marginal dark band. All eyes more or loss surrounded by a black area. 
Face marked with two dark stripes extending from the posterior median eyes to the 
cheliccrae and enclosing the anterior laterals. Abdomen with a wide median dark 
band, almost black behind but extending forward from about the middle as tw’o dark 
lines enclosing a browm area. A narrow light band on each side of the median dark 
band. Sides of the abdomen dark gray. From the dorsal aspect this species looks 
almost exactly like Lycosa punctulata Hentz, which is common in Florida, differing 
only in the shape of the median light band of the carapace, the occurrence of the 
brown area in the anterior half of the median dark band of the abdomen and the 
relative widths of the light bands on each side of the median dark band of the ab- 
domen. Venter black, usually bearing ten spots of white hairs arranged in four rows of 
two each from front to back, with an additional one lateral to the third row on each 
side. Occasional examples have only six spots. Sternum black, the coxae of the logs 
dark beneath. Cheliccrae, endites, the dorsum of the coxae, and trochanters reddish 
brown. Patellae, tibiae, and tarsi of the palpi, also metatarsi and tarsi of the legs, 
reddish brown. All femora gray beneath. I-.abium darker than the endites. 

Carapace longer than broad (7.60 mm./5.60 mm.), 4.70 mm. high. Posterior 
eye quadrangle wider than long (24/18), the anterior eyes larger than the pos- 
teriors (8/7). Anterior row of eyes narrower than the second row (15/20), dis- 
tinctly procurved, the eyes equal and equidistant. Clypeus less than half as high as 
the diameter of an anterior lateral eye. Chelicerae 3.10 mm. long, exclusive of the 
claw', 3.00 mm. wide. Lower margin of the furrow of the chelicera armed writh three 
equal, medium-sized teeth, the upper margin with three unequal teeth, the median 
the largest. Labium as long as wide. Sternum longer than wide (30 /25) . Epigynum, 
figure 37. Spinnerets equal in length, the anterior pair somewhat stouter. Abdomen 
longer than wide (95/61). 

Ijcgs, 4123, all the tibiae armed beneath with three pairs of spines, the distal 
pair apical. Tibiae III and IV with proximal and submedian spines above. Tibia and 
patella I, 7.30 mm. long, IV, 7.90 mm. long. 

Ebcords. — Five adult females (one of which is designated as the 
allotype) and one immature male from Levy County, Florida, April 28, 




38. Lycosa pulchra (Kcyserling), palpiis. 

39. Lycosa kochi Emerton, palpus. 

40. Lycosa huherti Chamberlin, palpus. 

41. Lycosa pulchra (Keyserling), epigynum. 

42. Lycosa kochi Emerton, epigynum. 

43. Lycosa hvberti Chamberlin, epigynum. 

44. Lycosa euepigyncita Montgomery, epigynum. 
45- Lycosa euepigynata Montgomery, palpus. 
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1934, on an island about five miles from the town of Cedar Keys, cap- 
tured at night with a headhght in reeds above the high tide mark. 
Many adult males and females collected m Monroe and Dade Counties, 
Florida, February 7, 1935 (J. Kilby, R. E. Bellamy and F. Blair). 
Several were also taken in the Everglades. They report this species as 
one of the commonest forms in the southern end of Florida. The allo- 
type and other specimens are in the collection of The American Mu- 
seum of Natural History. 

The following four species are closely related and two of them, 
Lycosa pulchra Keyserling and Lycosa kochi Emerton, have been fre- 
quently confused. This has been due primarily to the nature of the 
original descriptions which are, for the most part, inadequate. Mont- 
gomery in 1902 discussed the situation and proposed to discard the name 
gulosa Walckenaer, the first name applied to one of those four species. 
Gertsch in 1934 (American Museum Novitates, No. 726, pp. 7-8) 
distinguished between the species but retained the name gulosa. In his 
revision of 1908, Chamberlin included three of these species under Wal- 
ckenaer^s name. It seems advisable at this time to review the situation 
again. 

As a preface it may be stated that a study of the descriptions has 
convinced us that no description is in existence in which kochi and pulchra 
can be separated without the aid of figures of the male palpi or the 
female epigyna when these two species are considered throughout the 
range of their variations. The palpi and epigyna have been foimd to be 
constant in each species in all the specimens studied. 

Walckenaer, in 1837, gave a very brief description, without figures, 
of Lycosa gulosa from North America. If he had given a definite locality, 
or if he had figured his species, it would not be difficult to place the name, 
providing, of course, that it was one of the two forms under considera- 
tion, which is far from certain. In the light of the confusion that has 
existed since then, it seems advisable to accept Montgomery’s proposal 
to discard this name. In 1876 Keyserling described Lycosa pulchra in 
great detail. However, without his figure of the epigyuum it would be a 
difficult task to distinguish between the two species in question. One is 
confined to the southeastern part of the United States and has been col- 
lected as far west as Texas and as far north as North Carolina. The 
other is more northern in its distribution, being common in the northern 
United States east of the Rocky Mountains and occurrmg along with the 
other species as far south as North Carolina. The species described by 
Keyserling, the type locality of which is simply the United States,” is 
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presumed to be the southern one and the figure of the epigyniun seems to 
support this contention adequately. Emerton incorrectly identified and 
figured this northern species as Lycosa kochi (Keyserling). The figure of 
the male palp in his paper leaves no question as to the identity of the 
thing he was describing and, because Emerton placed it in another 
genus, the name becomes available and is used for the northern form in 
this paper. Lycosa eueptgynata Montgomery was synonymized with 
gulosa by Chamberlin in 1908, but it is quite distinct. The fourth species, 
Lycosa huberti Chamberlin, was described from the female, so a descrip- 
tion and figure of the male palpus are included. These last two forms are 
perfectly distinct in the epigynum and the palpi and can scarcely be 
confused with the others. Figures of the palpi and epigyna of all four 
species are included for comparison. 

Lycosa kochi Emerton 
Figures 39 and 42 

Lycosa kockii Emerton, 1885, Trans. Connecticut Acad. Arts and Sciences, VI, 
p. 485, PL XLvi, fig. 6. (Not Tarenivla kochi Keyserling.) 

Lycosa nigraurata Montgomery, 1902, Proc. Acad. Nat. Sci. Philadelphia, p. 564, 
PI. XXX, fig. 53. 

l/ycosa purceUi Montgomery, 1902, idem, p. 666, PL xxx, figs. 30 and 31. 

Distribution. — ^United States and Canada east of the Rocky 
Mountains, south to North Carolina. 

Records. — Larchmont, N. Y., Sept. 11, 1932 (Gertsch). Baldwin, 
Long Island, N. Y., April 21, 1908. Ramsey, N. J., Sept. 16, 1934 
(Gertsch). Near Englewood, N. J., April 30, 1933 (Gertsch). Norwalk, 
Connecticut, May and June, 1933 (Gertsch). Ann Arbor, Michigan 
(E. L. Miner). St. Croix Falls, Wisconsin, Nov., 1931 (Gertsch). St. 
Paul, Minnesota, Juno 4, 1932 (R. W. Macy). Minneapolis, Minnesota, 
June 1, 1932 (Gertsch). Wacouta Beach, Lake Pepin, Minnesota, May 
15, 1932 (Gertsch). Darke County, Ohio (T. H. Hubbell). Montvale 
Springs, Tennessee, March 18, 1929 (W. M. Barrows). Sides of Mount 
Leconte, Sept. 8, 1928 (W. M. Barrows). Burlington, North Carolina 
(H. K. Wallace). Lake James, North Carolina (H. K. Wallace). 

Lycosa pulchra (Keyserling) 

Figures 38 and 41 

TarerUula pulchra Keyserling, 1876, Verb. K. K. Zool.-Bot. GeselL, Wien, 
XXVI, p. 628, PL I, figs. 13 and 14. 

Lycosa insopUa Montgomery, 1904, Proc. Acad. Nat. Sci. Philadelphia, p. 280, 
PL xvm, figs. 3 and 4. 

Records. — Austin, Texas (Montgomery). Florida (numerous ex- 
amples from the central part) . Burlington, North Carolina. 



22 


AMERICAN MUSEUM NOVITATES [No. 794 


Lycosa euepigynata Montgomery 
Figures 44 and 45 

Lycosa euepigynata Montgomebt, 1904, Proc. Acad. Nat. Sd. Philadelphia, 
p. 279, PL xvn, figs. 1 and 2. 

Disteibtjtion. — ^This species has been reported only from Texas. 

Lycosa huberti Chamberlin 
Figures 40 and 43 

Lycosa huberti Chamberlin, 1924, Proc. U. S. National Museum, LXIII, 
pp. 28-29, PI. VI, fig. 44. 

Male. — ^Total length, 9,50 mm., not including the spinnerets. 

Integument of the carapace dusky, or chocolate brown, with a wide median light 
stripe that is constricted behind the posterior lateral eyes and again in front of the 
dor^ groove, narrowing behind the dorsal groove, the sides with a marginal light 
band. Head region darker than the remainder of the cephalothorax, the region around 
the eyes black. Dorsum of the abdomen light in front, with a brown hastate mark 
outlined in black, dusky gray behind and with indistinct chevrons. Sides dark or 
dusky gray, the anterolateral margins darker, almost black. Chelicerae deep reddish- 
brown. Venter dusky, without definite markings. Sternum and endites reddish 
brown, the labium darker. Coxae, trochanters, and femora of all legs with a yellowish 
cast, the patellae, tibiae, and metatarsi reddish brown, none of the joints annulate. 

Carapace longer than broad (5.20 mm./4.00 mm.), 3.00 mm. high. Width of the 
face, 2.40 mm. Dorsal eye quadrangle wider than long (16/12), the anterior eyes 
larger than the posteriors (5/4). Anterior row of eyes narrow^er than the second 
(10/12), slightly procurved, the eyes about equidistant, the medians larger. Clypeus 
about as high as the diameter of an anterior median eye. Chelicerae as wide as long 
(2.00 mm./2.00 mm.). Lower margin of the furrow of the chelicera armed with three 
medium-sized teeth, equal in size and equally spaced. Specimens have been observed 
with only two teeth and one with a very small additional fourth tooth. Upper 
margin with three imequal teeth, xmequally spaced, the median the largest. Labium 
as long as wide. Sternum longer than wide (24/19). Palpus, figure 40. 

Legs, 4123, all tibiae armed beneath with three pairs of spines, the distal pair 
apical in position, armed above with a basal and middle spine on tibiae III and IV 
only. Tibia and patella I, 5.70 mm. long, IV, 5.70 mm. long. 

Female. — Total length, 12.00 mm., not including the spinnerets. 

Color and markings similar to the male. Carapace longer than broad (5. 10 mm./ 
4.00 mm.), 3.00 mm. high. Width of the face, 2.60 mm. Posterior eye quadrangle 
wider than long (16/12), the anterior eyes larger than the posteriors (5/4), Anterior 
row of eyes narrower than the second row (10/12), procurved, the medians larger and 
slightly nearer the laterals than each other. Clypeus about as high as the diameter 
of an anterior median eye. Epigymitn, figure 43. 

Legs, 4123, spined as in the male. Tibia and patella I, 5.10 mm., IV, 5.50 mm. 
long. 

Records. — ^Alachua County, Florida, Jan. 16, 1933, male and female 
(H. K. Wallace). The male is designated as the allotype. Alachua 
Coimty, Florida, April 17, 1934, female (H. K. Wallace). 
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THE TIFFANY FAUNA, UPPER PALEOCENE 

I.— MULTITUBERCULATA, MARSUPIALIA, INSECTI\mA, AND 
?CHIROPTERA 

Bt George Gaylord Simpson 
INTRODUCTION 

The Tiffany fauna has become the characteristic or ahnost classi- 
cal fauna of the American Upper Paleocene and the name Tiffany has 
come into wide use for the zone and time represented by the fauna, 
but it has been described incompletely and in scattered papers or in 
incidental notes included in work on other subjects. Some of the fossil 
maTnmfllR of the Tiffany have never been named, most of them have 
never been figured, and only two have been adequately described. 

Practically all of the known specimens were collected by Dr. Walter 
Granger (with Mr. George Olsen) in 1916 and are in the American 
Museum. As referred to in more detail below, Matthew and Granger 
have published several notes on the Tiffany and its mammals, but 
these were for the most part brief and preliminary, and no general 
review has appeared. It was expected that Doctor Matthew would 
t-alfp up the definitive study in conjunction vuth his revision of the 
Puerco and Torrejon, but at the time of his death in 1930 he had not 
yet undertaken the Tiffany study and except for brief mention and 
the description of one new species it is omitted from the manuscript 
which he left. 

As I am engaged in a revision of the Montana Fort Union fauna 
and have in this coimection and in others had occasion to familiarize 
myself with the Tiffany fauna. Doctor Granger has now placed it in my 
En-nHa and requested that I complete the description which he and 
Doctor Matthew so ably began. One manuscript diagnosis, that of 
Pervptychus superstes Matthew, was available and has been directly 
quoted below. 

The present paper contains the introductory material, r4sum4s, 
and the orders Multituberculata, Marsupialia, Insectivora, and ?Chirop- 
tera. A second paper will be devoted to Plesiadapis and a third to the 
remainder of the fauna. References are pven at the end of the third 
paper. The drawings in all three papers are by Mrs. Mildred Clemans. 
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PREVIOUS WORK 

The formation for faunal zone) later designated as Tiffany was 
discovered by J. W. Gidley in 1909. He then visited southwestern 
Colorado with J. H. Gardner, of the U. S. Geological Survey, and 
found a few fragmentary mammals later tentatively identified as 
follows.’ 

Coryphodon,^ 

Phenacodont intermediate between Phenncodus and ^‘Euprotogonia^^ [ = Tetra- 
daenodon], 

Hemiacodorfi (^sp. nov.)* 

'"N’otkodectea^^ sp. [ = Plesiadapib]. 

He concluded that the fauna is intermediate between the Fort 
Union or Torrejon and the Wasatch. 

On information received from Gidley, Granger examined these 
beds in 1916. He then made the collection which is the subject of the 
present revision and published an account of the stratigraphy, with 
notes on the fauna (Granger 1917). He applied the name Tiffany Beds 
to the horizon of these fossils and tentatively correlated it with the 
Clark Fork. While the preparation of the extremely delicate material 
by Miss Ema Kohlhaase was in progress, Matthew (1917a, 19176) 
published preliminary descriptions of Zanycteris paleocena and ‘*Noth(h 
dectes^^ gidleyi. A few years later, Matthew and Granger (1921) pub- 
lished brief, unillustrated diagnoses of the following Tiffany genera and 
species: Ectypodus musculus, Peradectes elegans, Leptacodon tener, 
Xenacodon mutilatus, Ldbidolemur soricoides, Igmcius frugivorus, Nava- 
jovius kohlhaasae, and Carpodaptes aulacodon, Ectypodus musculus was 
figured and more fully described by Granger and Simpson (1929). In 
cormection with work on other Paleocene faunas, a number of students 
have examined this incompletely published Tiffany collection, and 
papers by Jepsen, Russell, Simpson, and others contain references to 
it, or involve unpublished observations on it, but no studies other than 
those cited above are directly descriptive of it. Although a few frag- 
ments, not adding to knowledge of the fauna, have been picked up in 
passing, there has not been, to the best of my knowledge, any intensive 
collecting in the Tiffany since 1916, and the collection of that season 
remains practically the whole basis for knowledge. 


iQidlefy, 1917 <a brief note inserted in a paper by C. H. Wegeinann). 

■These generic determinations are probably ^oneoua, or the fossils were from a higher horiaon. 
The ^pecunens were very fragmentary and have been lost or discarded. 
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OCCURRENCE 

The occurreQce of the Tififany fauna has been described by Granger 
(1917) and the following is abstracted from his more extended account: 
The area in question is in southwestCTn Colorado, near the boundary 
with New Mexico, on the northern drainage slope of the San Juan River, 
and is included in an arc on which lie the settlements or stations Ignado, 
Tiffany, Arboles, and Pagosa Junction. Granger’s map shows ninft fossil 
localities, the most distant about ten miles apart, on the valley slopes 
facing Spring Creek on the west, the San Juan River on the south, and 
on the two sides of the Piedra River valley, which runs southward to 
the San Juan through the middle of this area. The great majority of 
the specimens, however, are from a limited area in the most western of 
the fossiliferous exposures, four to five miles north of the station of 
Tiffany, in Sec. 20, T. 33 N., R. 6 W. 

As regards occurrence, the fossils fall into two cat^ories. A few, 
for the most part the larger animals of the fauna, were found isolated 
at scattered localities. Many, exclusively small to minute animals, were 
found in a single small pocket of gray shale imbedded in a stratum of 
mottled purplish and brownish clay. “This gray shale Tnnss was irregu- 
lar in shape and less than half a cubic 3 rard in bulk, although probably 
considerably reduced by erosion, and having all the appearance of being 
the filling of a fissure formed in the mottled day. . . . The fossils are 
rather evenly distributed through the matrix. . . . The occurrence of so 
many small forms in this deposit and the absence of any of the larger 
ones suggests that they may be the remains of animals brou^t into a 
fissure by a small predatory animal” (Granger 1917, pp. 827-828). The 
fosdls found in tbis pocket, called the Mason Pocket by Granger from 
the nearby Mason schoolhouse, and those found dsewhere are listed 
separately below. 


FAUNAL LIST 

The Tiffany fossils so far identified are here listed, with the num- 
ber of specuneos of each found in the Mason Pocket and elsewhere.^ 


iThe exact number of individuals in the Mason Podcet cannot be determined. The mass con- 
tained quantitiee of isolated bones and teethj but 1 have not included them in the nuxnben given 
unless they were oharaotenstio and fully identifiable. 
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Name Mason Pocket 

Multituberctjlata 

Ptilodontidae 

Ectypodua muacvlus 12 + 

MABaUPIAIJA 

Didelphidae 

Peradectea eUgana 20 

iNBBcrnroRA 

Leptictidae 

LepUicodon tener 2 

Xenacodon mviilatiLs 1 

PChiboftbra 

PPhylloatomatidae 

Zanycteria paleocena 1 

Primates 

Plesiadapidae 

Pleaiadapia gidleyi 
Apatemyidae 

Lahidolemur aoricoidea 
Carpolestidae 

Carpodaptea aulacodon 
AnaptomorpMdae 

Navajovvua koJdhaaaae 
Pandly uncertain 

Phenacolemur frugivorua 

Carnivoba 

Arctocyonidae 
Chriacua sp, 

Thryptacodon auatralia 1 

Mesonychidae 
?Di8aacua sp. 

COND-rLARTHA 

Phenacodontidae 

Phenacodua grangeri 
Phenacodua matthewi 
Phenacodua giddeyi 
Phenacodua sp. 

Ambltpoda 

Periptychidae 

Periptychua auperatea 


20 + 
2 
1 
3 
7 


70 + 


Elsewhere 


1 


1 

1 

9 

1 

1 

1 

5 


Totals: 


20 
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FACIES 

It is evident that the facies of the Mason Pocket is very peculiar, 
and the marked difference betvs^een this and the rest of the formation 
demonstrates that strata may be identical in a^e and yet have re- 
markably different faunas.^ The fauna of the formation outside the 
pocket, while scanty, seems quite usual and is comparable in facies to 
that of the great majority of Tertiary deposits, predominantly ungu- 
lates, with a few carnivores. It is evidently a normal terrestrM fauna 
and the deposits are those of flood plains. 

In the pocket there are no ungulates and only one carnivore, of 
small size, and the great majority of the fossils represent minute animala 
of groups elsewhere very rare. Several specimens of Plesiadajns have 
now been fotmd at other American localities, but it is still rare elsewhere. 
Peradedes has not been foimd at any other locality, and only one other 
specimen of a didelphid has ever been encountered in the whole Ameri- 
can Paleocene. Midtituberculates are common in some other deposits, 
but, especially the small and delicate forms, seldom make up such a 
large percaitage of the fauna (at least 17 per cent). Several of the 
animals rare here are quite irnknown elsewhere. 

A fuU explanation of the peculiarity is impossible, but it seems 
clear that the majority of the Mason Pocket animals, and perhaps all 
of them, are arboreal. Plesiadapis can be designated as arboreal with 
little question, its skeleton having very numerous characters usually 
associated with such a station. With the other genera, judgment must 
be based more largely on inference, but it is very probable that the 
small multituberculate, the Afamoso-like marsupial, and aU the pri- 
mates were also arboreal. The other groups, leptictids, ?bat, and small 
carnivore may well have been arboreal also. In Tertiary deposits in 
general arboreal mammals are rare, and this characterizes the differ- 
ence of facies, although of course it does not explain just how it hap- 
pened that arboreal animals were preserved in this case and are so rare 
elsewhere. 

A typical collection of mammals from a coal mine at Bear Credc, 
Montana, contains the following numbers of identified individuals. 


^Incidentally, it once more exposes the fallacy of **peroentajm corrdation,*’ often criticised but 
still popular in some qucurters. Of fifteen species definitely identified, one, or lees than 7, per cent of 
the combined fauna, is common to the Mason Pocket and the other fades of the formatiQn. If they 
were not known to be of the Nime aee, this fallaoiouB means of corrdation would separate them vety 
widdy. 
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iNSECnVORA 

Plagiomenidae 

Planetetherium mirabUe 29 + 

Nyctitheriidae 

Proteniomodm vrsinvaMa 5 

?Pantolestidae 

7Pentacodon cf . inveraiis 2 

Leptictidae 

Leptacodon aiefffriedti 10 

Primates 

Plesiadapidae 


Apatemyidae 

LabidoUmur kayi 1 

Carpoleslidae 

Carpolestea nigridena 3 

Carpoleates aguilaje 3 

Tabniodonta 

Stylinodontidae 

?Paittacotkeriuin Icibdedi 2 

Carnivora* 

Arctocyonidae 

Thryptacodon paevdarctoa 2 

CONRTIiABTHRA 

Phenacodontidae 

Phmacodua cf . primaevua 1 


This faima is of about the same age as that of the Tiffany and has 
five genera in common with the latter and another (Carpoleates) very 
nearly allied (to Carpodaptes), yet it is evidently of very different facies. 
PUsiadapis is abundant in the Mason Pocket, very rare at Bear Creek; 
Leptacodon is common at Bear Creek, rare in the Mason Pocket; and so 
on. But still more striking is the total absence at Bear Creek of any 
allies of two of the commonest Mason Pocket fossils, Ectypodus and 
Peradedes, while far the most common Bear Creek genus, Planete- 
therium, has no ally in the Tiffany fauna. The Bear Creek fauna seems 
also to include arboreal elements, although less exclusively arboreal in 
nature, and the difference must be sought in other factors of environ- 
ment or of mode of deposition of the fossil beds. On the former score, 
the more northern locality may have some bearing on climate and on 
both the fact that the Bear Creek fossils are found in immediate prox- 
imity to a coal seam is almost surely significant. 


^Xliete are aefvciral other ereodomts. but their rexnaiiu are too fragmentary for identification. 
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AGE 

Gardner (in Lee, 1912) included the then unnamed Tiffany Beds 
and the overlying thick barren series in the “Wasatch,” in default of 
dear fossil evidence. Gidley (in Wegemann, 1917), on the basis of the 
few fossils then known to him, considered the fauna as intermediate 
between the Fort Union and the Wasatch, or, to paraphrase his words 
and make his meaning more clear in present terminology, between the 
Torrejon and the Gray Bull, a conclusion now considered beyond ques- 
tion. Granger (1917) reached the same conclusion (^pressed in slightly 
different words) and suggested that “the closest correlation . . . seems 
to be with the Clark Fork beds of Wyoming.” Regarding the quite 
different question as to where the Paleocene-Eocene line should be 
drawn. Granger was then (1917) inclined to draw it below the Tiffany 
and Clark Fork, and Matthew above them. This of course involves no 
difference of opinion as to the position of these horizons m the sequence. 
This view, with numerous differences as to the Paleocene-Eocene line, 
remained practically unchallaaged, and indeed the Tiffany, in spite of 
inadequate publication of its fauna, came to be considered and used 
more or less as the standard Upper Paleocene. Differences between 
Tiffany and Clark Fork were noted, and comparisons made separately, 
but it was not known whether these indicated a measurable age differ- 
ence or were entirely facial. I suggested (Simpson 1929), very tenta- 
tively, that the Clark Fork might be slightly later. This was confirmed 
and the known or suspected sequence of the four known Paleocene 
faunas placed beyond question by Jepsen’s discovery (1930) of a con- 
tinuous series in which equivalents of all of them occur, as follows. 

Clark Fork 
Tiffany 
Torrejon 
Pueroo' 

As the Tiffany and Clark Fork are more nearly related to each 
other than are any other two successive members of this series, they 
are commonly considered as Upper Paleocene, the Middle and Lower 
Paleocene including the Torrejon and Puerco, respectively, with their 
equivalents. 


^This incidontally established (with great probability) the presence of a Puerco eauivalent in the 
northem area. It had been suppoeM that the Puerco occurred there, but no fossils had been found to 
prove thiSf and the non-xnamnial-'bearmg beds in which it would necessarily be included if preeent 
were, and m xnoet areas still are, distributed between the Fort Union and the Lance on no very dear 
eriteona by varioue authom. 
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The sequence and the position of the Tiffany in it are thus estab- 
lished as exactly as may be, until other possible intermediate horizons 
are discovered. The Tiffany-Clark Fork-Sand Coulee series seems to 
be almost completely transitional, so that no intercalation is here prob- 
able, but another faunal zone may well be discovered between the 
Puerco and the Torrejon and between the Torrejon and the Tiffany as 
now known. 

Other Tiffany equivalents had already been recognized, before 
Jepsen's discovery of the full sequence, in the Paskapoo of Alberta 
(Simpson, RusselD and in the Fort Union at Bear Creek, Montana 
(Simpson), The fifteen genera now recognized in the Tiffany (sensu 
stricto) are distributed as follows in time. 




Tiffany (and 


Lower 


Torrejon 

equivalents) 

Clark Fork 

Eocene 

Ectypodus 

p 

X 



Peradectes 


X 



Leptacodon 


X 



Xenacodon 


X 



Zanycteris 


X 



Plesiadapis 


X 

X 

? 

LabidolemvT 


X 



Carpodaptes 


X 



Navajovius 


X 



PhenacoLemwr 


X 

X 

X 

Chriacus 

X 

X 


X 

Thryptacodon 


X 

X 

X 

Dissacus 

X 

? 

X 

X 

Phenacodui 


X 

X 

X 

Periptyc/iits 

X 

X 




Many of the small mammals have little bearing on age relation- 
ships, as the phyla to which they belong are not known in either earlier 
or later beds. Plesiadapis is more advanced than its Torrejon fore- 
runner, PronothodecteSf and somewhat (but less markedly) less advanced 
than Clark Fork-Lower Eocene species placed, at least tentatively, in 
the same genus. Labidolemwr is replaced in the Lower Eocene by Teil- 
hardella; no Clark Fork representative of this phylum is yet known. 
Carpodaptes is more advanced than its probable ancestor Elpkidotarsius 
of Torrejon age, and slightly more primitive than Carpolestes with which 
it is, nevertheless, nearly or quite contemporaneous. The Tiffany repre- 
sentative of the PheTiacolemur group may be somewhat more primitive 
than the Clark Fork and later species, but this is not wholly clear. The 
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creodonts are rather inconclusive, but the Thryptacodon seems to be 
about as advanced as the later species, and no closely aiTwilar form is 
known in the Torrejon. The condylarths, as far as can be exactly de- 
termined, are of primitive Eocene, rather than Middle Paleocene, type. 
Periptychus is the only distinctly Middle Paleocene element, and as a 
survival it is less important than are the more progressive hrifis as an 
indication of time relationships. 

The Tiffany fauna thus is intermediate in character between the 
Torrejon and the Clark Fork and Lower Eocraie faunas, as universally 
recognized, but its afiBmities are preponderantly with the known later 
faunas, and it very possibly stands nearer even to the unquestioned 
Eocene Sand Coulee^ and Gray Bull in time than it does to the Torrejon. 
By this I do not mean to imply that it should be united with the Eocene 
and excluded from the Paleocene. That is a question which should, I 
think, be decided on other criteria. The suggestion is only that there is 
at present a gap in our knowledge of Paleocene faunas between the 
Torrejon and the Tiffany. Anticipating conclusions, the bassis for which 
cannot be pven here, I believe that the boundary in our essentially 
continuous Paleocene-Eocene stratigraphic series is more conveniently 
and naturally drawn above the Clark Fork than below the Tiffany, and 
certainly there is yet little or no good evidence for drawing it between 
Tiffany and Clark Fork. 

Since the Upper Paleocene, as here defined, was recognized, it has 
been generally agreed that the French Cemaysian, or the Thanetian of 
which it is a local facies, is approximately equivalent to the Tiffany or 
Clark Fork or both. The evddence (see, e.g., Teilhard 1921, Simpson 
1929c) need not be reviewed in any detail, but the close similarity of a 
few mammals , Plesiadapis, Thryptaeodm-Aniocyonides, and one or two 
others, and, still more, the similar relationships to the overl3nng true 
Lower Eocene, Gray Bull and Spamacian, are quite convincing. It is 
also probable that the Asiatic Gashato and possible that the South 
American Rio Chico are approxinoate equivalents of the Tiffany, but in 
these cases the evidence is still less direct and the correlation still very 
uncertain. 


^Abel (1981) calls the Sand Coulee Paleocene, but this is perhaps a lapsue, as I know^ of m Amm- 
oan student of its fauna who does not consider it as Eocene. Jqpsen even unites it with the Gray Bull 
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EEVISION OF FAUNA 
MULTITUBEECULATA 

Ftilodontidak 

Ect^odus musculus Matthew and Granger, 1921 

This genus and species have been described in detail by Granger 
and Simpson ('1929, pp. 652-656), and it seems unnecessary to repeat 
the description. The only dubious point is the presence or absence of 
Ps. Matthew and Granger stated that this tooth was absent. Granger 
and Simpson, influenced by the presence of a large basal notch on P 4 
and obscure signs of what might be an alveolus stated that it may have 
been present. There are four specimens in which the re^on of Pj is 
shown. In one, least well preserved here, there might be an alveolus, 
and in the other three there apparently is none. In spite of the notch 
in P 4 apparently for the reception of Pa, the presence of the latter tooth 
is hi^y dubious. The propriety of maintaining Paredypodiis Jepsen 
as distinct is thus in question, depending certainly only on the reduc- 
tion of the notch of P4, but it may prove to be more distinctive when 
upper teeth are known. 


MAESUPIALIA 

Dn>xifHn>AE 

Pi&AiaoTBs Matthew and Granger, 1921 

Type. — P. elegant Matthew and Granger. 

DiKTRiBTmoN.— Tiffany, Colorado. 

Diagnosis.' ^Pmnitiye and generalized didelphines. Dental formula ^ 
Canine moderate, P, veiy small, apparentiy with only one root. P| dightly lai^ 
than Pf . M»-* trigonal, paracones nearly as large as metacones, broad outer shelf, 

five distinet stylar cusps of nearly equal size, proto- and metaconules distinguishable 
but vestigial, no basal cingula on protocone. M4 reduced, transverse, paracone 
di^tly la^ than metacone. Lower molars of completely didclphiTie pattern. 
Trigomds elevated, paraconids distinctly highw than entoconids. M4 as long as 
M* but narrower and heel reduced. 

Some of the characters of this genus were mentioned incidentally 
by me in a previous note (Simpson 1928) and outline drawings of some 
parts ^ven. In all its characters the genus is extraordinarily like recent 
opossums, and especially the various dimunitive species of Marmosa, 


^Modified from Matthew and Qxanger. 




Fig. 2. Peradectes elegans Matthew and Granger. Type, Anaer. Mus. 


No. 17376. Bight lower jaw with Pi and Pj-Mi. Internal view. Enlarged 


six diameters. 




Fig. 3. Peradectes elegans Matthew and Granger. Amer. Mus. 
No. 17383. Eight upper jaw with C and P^-M^, with P (in outline) supplied 
from Amer. Mus. No. 17382. External and crown views. Enlarged six 
diameters. 
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and is an ideal structural ancestor with the doubtful exception of the 
greater reduction of Pi. The most noteworthy other distinctions are 
the less diffaentiated stylar cusps, less reduced paracones, and more 
elewated trigonids of the Paleocene genus. 

The upper incisors are unknown. The canine is a slender, moder- 
ately large, vertically implanted tooth, very much as in Marmosa. 
There are no diastemata in the upper maxillary series. P^ is a very 
simple, two-rooted tooth, laterally compressed, with a noinute posterior 
but no anterior basal cuspule. P®-* are subequal but P® slightly larger, 
strongly compressed and trenchant, with anterior and posterior basal 
cuspules, and surrounded by a basal cingulum which is, however, weaker 
and inconstant on P*. The enlargement of ?§• relative to Pi is character- 
istic of modem didelphids (althou^ not invariable in Marmosa), but 
is generally absent in the Eocene to Miocene Peratherium, and it is in- 
teresting to see it established in this very ancient genus, if only in barely 
noticeable, incipient fashion. 

The upper molars are very like those of Marmosa except for the 
details already mentioned. On the third (middle) stylar cusp is 
usually slightly highest. On M® the second to fourth are nearly equal, 
the third may be very slightly highest or may be a little lower than the 
second and fourth. On M® the third seems to be constantly smaller than 
the subequal second and fourth. M® has a strong parastylar spur, ter- 
mmatmg in a style, and there may be two vague and minute styles on 
the sharp outer mai^ as it runs to the metacone. 

Amer. Mus. No. 17403 has three small incisors. Although no oth® 
is preserved, it may be assmned with great probability that there were 
four and that these are I*. 4 . I*.* are subequal and have low, blunt, 
spattilate crowns. I* is not well seen, but appears to be much smaller. 
The lower canine, like the upper, is very suggestive of Marmosa. Pi is 
a very s mall tooth, apparently with only one root: the only su^estion 
of aberrant specialization in the genus (and such a character may not 
be of more than specific value). P 2 .S are compressed, trenchant teeth 
with elevated anterior cusps, that of Ps about as high as the protoconid 
of Ml, and that of P* very slightly higher. Each has a low, one-cusped 
posterior heel. On Pj the posterior trenchant crest curves more directly 
to the posterior basal point while on P» a more distinct notch cuts off 
the laager talonid cuspule from the main part of the tooth. The lower 
molars are so simple and thoroughly didelphine as to require no further 
notice. 
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Part of the palate is preserved, very poorly, in one specimen but it 
shows nothing of special interest beyond a generally Jlfarmosa-like 
character (fenestration present but size and shape not determinable). 
The mandible also appears to be as in the more delicate species of Mar- 
mosa. The relatively large posterior mental foramen is beneath Mi. 
The position of the anterior foramen cannot be determined. 

Peradectes elegans Matthew and Granger, 1921 

Type. — ^Amer. Mus. No. 17376, pair of lower jaws with right Pi and P3-M4 
and left Pa-Mi. 

Paratype. — ^Amer. Mus. No. 17369, left M^-^. 

Horizon and Locality. — Mason Pocket, Tiffany Beds, Colorado. 

Diagnosis. — Sole known species of genus. Measurements are given below. 

Pi-Mi (type) : 10.8 mm. 

M 1 -M 4 (type) : 6.2 mm. 

P^M^ (Amer. Mus. No. 17382) : about 10.5 mm, 

Mi-M^ (paratype) ; 5.3 mm. 

M^-M^ (Amer. Mus. No. 17382); about 5.7 mm. 


INSECTIVORA 

Leftictidae 

IiEPTAcoDON Matthew and Granger, 1921 

Type. — L. tener Matthew and Granger. 

Distribtttion. — Tiffany, Colorado. Fort Union, “Princeton Quarry Level,” 
Park County, Wyoming. Bear Creek, Montana. 

Diagnosis.^ — ^Pi with small metaconid, high on crown, partly connate with 
protocomd, paraconid low but as strong as on molars, talonid small, narrow, internal. 
Molar irigonids less elevated than in Diacodon, paraconids distmct but small, in- 
ternal. Heel of Ms with three subequal cusps, hypoconulid projecting but not 
excluded from basin. Protoconids nearly equal to metaconids, or slightly higher. 
Lower molars reduced in size from first to third. 

This is a typically leptictiae genus differing from Diacodon only in 
minute details, notably the slightly less progressive P* with smaller 
heel, less elevated molar trigonids, more internal paraconids, and shorter 
and simpler heel of Ms. 

In 1928 I described Leipsanolestes siegfriedti from Bear Creek, 
Montana, comparing it with the European Adapisorex. Discovery of 
better material and Teilhard's restudy of Adapisorex showed that Leip^ 
sanolestes is more closely related to Leptacodon and I later (1929) made 

^The bnef dLagnosis by Matthew and Granger was later emended by me (Simpson 19^, p. 118). 
The present diagnosis is a slight farther emendation from further study and the discovery of spcKslmens 
of the genus at other localities. 
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it a subgenus of the latter. There is some question as to the propriety 
of distinguishing genera on such slight differences as those supposedly 
characterizing Diacodon^ Prodiacodon, and Leptacodon, emphasized by 
the discovery of the variant species Leptacodon packi and Diacodon 
minutus by Jepsen. It is unlikely that all these, with Leptacodon {Ldp- 
sanoleste$)y belong to one genus, but it is by no means clear that the 
genera are, or can be, now properly defined or that the lines between 
them are properly drawn. 
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Fig. 4. Leptacodon tener Matthew and Granger. Type, Amer. Mus. 
No. 17179. Bight lower jaw with Py-Ms, with Mj (in outlme) supplied from 
Amer. Mus. No. 17396. Crown and internal views. Enlarged six diameters. 

The slight variation from typical and very well-known leptictid 
structure and the detailed description of L. packi by Jepsen (1930, 
pp. 510-511) make extended description of the dentition unnecessary. 

Leptacodon tener Matthew and Granger, 1921 

Type. — Amer. Mus. No. 17179, crushed skull and jaws (most parts very obscure 
but Pr-Mi well shown). 

Hobizon and Locality. — Mason Pocket, Tiffany, Colorado. 

Diagnosis. — ^Length M 1 - 3 , 4.3 mm. Trigonid of P 4 rdatively low. Protocomd 
about equal to metaconid on Mi, sli^tly lower on M*.*. Hypoconids all slightly 
larger than entoconids. Hypoconulids projecting, that of Ms prominently so. 
Molar cusps slender. 

L. tener and L. packi are of almost exactly the same size and are 
so similar that they are not well distinguished, although probably differ- 
ent. Wear, crushing, and differences in individual observation particu- 
larly obscure the proper comparison of these amall species, and nothing 
is actually known as to their range of variation. L, degfriedti is also 
closely similar but is definitely larger and more robust and otherwise 
seems more distinctive. 
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ZwAcoDOH Matthew and Granger, 1921 

Ttpb. — X, mvi%Uitu8 Matthew and Granger. 

DiSTEEBunoN. — ^Tiffany, Colorado. 

Diagnosis.* — Dental formula ?8.i,4.8. Incisors small. Canine small, followed 
by very short diastema. All premolars two-rooted. P 4 with large metaconid about 
equal to protoconid, paraconid s m al l , basal, talonid very short and not or very indis- 
tinctly basined. On Mj.s trigonid less devated than in Prodiacodan, protoconid 
slightly larger than metaconid; h 3 rpocomd large, united in a crest with hypoconulid, 
entoconid very small, more isolated, and conical, Talonid of Ms reduced, short and 
very narrow, hypoconulid not projecting. 

The only specimen is of a youn* individual, with P 4 just b eing 
erupted. From the alveoli, dms was either still in place or had been lost 
a very short time. Ms is, however, fully erupted and beginning to 
wear — ^this late loss of the deciduous teeth is common in leptictids. 



Fig. 6 . Xenacodon miuHlatiis Matthew and Granger. Type, Amer. Mus. 

No. 17407. Sight lower jaw with P. and Mw. Crown and internal views. 

Enlarged six diameters. 

The alveoli are obscure, but there were probably three small incisors. 
Fi occupied almost as much space as Pa. The transverse hed crest of 
P* seems to have two closely approximated cuspules, but they can 
hardly be distinguished. The paraconids of Ma.s are small, but quite 
distinct and are about halfway between the primitive anterointemal 
position and the anteromedian site which they occupy in many more 
aberrant early Tnfl.mTnn.lH . That of Ms seems to project somewhat more 
stron^y from the trigonid, an unusual character perhaps due only to 
wear on Ms. The horizontal ramus is very slender, but this may be 
merely a juvenile character to the extent that it differs from most lep- 
tictids. There is a mental foramen beneath Pi and another, larger, 
beneath the anterior end of Ps. 


^ Em ended from Matthew and Qranger. 
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The general habitus is very leptictid, much like Prodiacodon 
CTcdeolestes”), for instance, and there is a definite resemblance in molar 
structure. This, however, seems to me somewhat less marked than 
was suggested by Matthew and Granger. The talonids, for instance, 
are distinctive. Except for being partly molariform, P 4 is very unlike 
that of any other leptictid. The position of Xenacodon in this family 
is thus not certain, but It is probable and no more satisfactory arrange- 
ment is suggested. 

Xenacodon mutilatus Matthew and Granger, 1921 

Type. — ^Amer. Mus. No, 17407, right lower jaw with P 4 , Mrs, and alveoli of 
the other teeth. 

Horizox and Locality. — Mason Pocket, Tiffany Beds, Colorado. 

Diagnosis. — Sole knovn species of the genus as defined above. Ms, length 
3.5 mm., width 3.1 mm. Ms, length 3.7 mm., width 2.3 mm. 

PCHIB.OPTERA 

7PHYLLOSTOMATIDAE 

ZAmrcTXBXs Matthew, 1917 

Type. — Z, paleocma Matthew. 

Distribution. — ^Tiffany, Colorado. 

Diagnosis.’ — Dental formula Incisors not determinable. Canine small, 

laterally compressed, with posterior, but no anterior, cutting crest. Canine followed 
by diastema. Alveoli of each premolar occupying about same space as that of 
canine, anteroposterior. Alveoli of P® confluent, those of P® imperfectly separated, 
those of P^ distinct, posterior larger. M^ very large, M®-® progressively much smaller. 
Molar contour transitional from nearly triangular, M’, to subquadrate, M*. Crowns 
broadly basined with rugose enamel. Paracone, metacone, and protocone distinct 
but low and marginal save for external cingula. M®-® with hypocone suggested but 
not distinctly cuspidate. M^ with anterointemal and large posterointernal cingula. 
Muzzle narrowing rapidly anterior to molars, elongated. Cranium short and broad. 
Zygoma probably complete, arising at the junction of M^ and M®. Sagittal crest low. 

The unique specimen is a nearly complete skull, but so badly 
crushed that no details can be made out beyond the general shape of the 
palate and muzzle and the less definite and few additional points men- 
tioned in the diagnosis. 

The small canine is not perfectly oval in section, but it is less elon- 
gate, less enlarged, and generally much less specialized than in the 
modem forms of most nearly comparable molar pattern. It is a simple 
tooth, the crown very slightly procumbent, swollen and oval except for 


^Sli^tly modified fn>m Matthew. 
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a poorly developed posterior vertical crest and a slight excavation on 
the inner (lingual) side of this. This is followed by a diastema approxi- 
mately equal to the canine root in length, and then by the three closely 
spaced premolars, the crowns of which are not preserved. 

The very large jSrst molar is subtriangular, but the inner part is 
rounded out by its cingula so as to form a semicircle inscribing the inner 
angle of the triangle formed by the protocone. The greater part of the 
crown is occupied by a broad, shallow basin with markedly rugose or 
pitted enamel. Protocone, paracone, and metacone are of about equal 
height, but the protocone is more prominent, being more isolated and 
with a more expanded base. The paracone and metacone are far apart, 
being nearly at the extreme angles of the long outer border, but are 
united by a sharp crest, which waves slightly outward in the middle, 
suggesting a very vague mesostyle. Less distinct crests run from the 
protocone to the paracone and to the metacone, but these are depressed 
near the longitudinal midline, so that the tooth has, rather vaguely, a 
broad longitudinal median groove. There is a low, distinct style directly 
anterior to the paracone, and a strong external cingulum which, how- 
ever, does not cross the outer face of the paracone. This cingulum rises 
slightly to form a median style^ and again to form a vaguely double 
elevation external to the metacone. The protocone is anterior in posi- 
tion, and hence nearer the paracone than the metacone. No internal 
cingulum crosses its base, but there is a small, basined, anterointemal 
basal cingulum, and a larger, basined cingulum originating at the tip 
of the protocone and sweeping around the posterointernal side of the 
tooth. 

yP is less triangular, the protocone directly internal to the para- 
cone, and the protocone-metacone ridge curving first posteriorly, then 
externally, filling out the posterointernal angle but not forming a 
definite cusp. There is not, as on a cingulum crest or basin below 
this ridge, but the anterointemal cingulum is present, although minute. 
The external cingulum does cross the paracone, being widest here and 
developing a style external to the paracone (there is none anterior to 
the latter) and another, very indefinite, near the midpoint. The cingu- 
lum dies out on reaching the base of the metacone. 

The diminutive M® is definitely quadrate, the crest from protocone 
to metacone being still more expanded and definitely angulate, with a 

Ut 18 noteworthy that mesostyles, in a topographic sense, may have at least two quite different 
origina. They may represent an outgrowth or angulation of the paracone-metacone crest, or ectoloph, 
or they may ^ow up on the margin of an extenial cingulum. In this animal both types of mesostyle 
are vaguely mdicated. 
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tendency to form a vague cusp at the posterointernal angle. The pro- 
tocone is completely anterior, without any basal cingula. The external 
cingulum is short and slight and bounds only a small median basin 
between paracone and metacone, which are still about equal. 

As Matthew pointed out (1917) the only known mammals which 
this extraordinary form approaches at all closely are the more special- 
ized members of the Phyllostomatidae, the subfamilies Stumirinae, 
Stenoderminae, and Phyllonycterinae of Miller's classification. Zanyc- 
teris cannot be said to have any diagnostic characters of the Chiroptera 
as a whole. Indeed, its general habitus, as far as determinable, is 
definitely non-chiropteran, for instance in the anterior position of the 
zygomata, the marked constriction of the skull anterior to them, the 
relatively slender and elongate muzzle, and the weak, simple canines. 
The purely anteroposterior P, the great enlargement of M^ and the 
post-canine diastema are not unknown among Chiroptera but are the 
exception rather than the rule in that Order. The loss of P^ is highly 
characteristic of recent bats, but occurs in so many other orders that it 
is in no sense diagnostic. 

The reference of Zanyderis to the Chiroptera depends, then, on a 
general, not very detailed resemblance of its molars to those of a few 
recent genera which are in this respect highly aberrant and the most 
specialized of all known members of the Order. The principal elements 
of this resemblance, every item of which is a distinction from primitive 
Chiroptera or from the Chiroptera in general, are: 

Enlargement of (not, however, so marked in the recent genera in question). 

Presence of a broad, shallow basin, tending to form a longitudinal valley. 

Hou^ened enamel of basin. 

Marginal position of cusps, their lack of distinctness, and the loss of the typical 
V-shape of the outer cusps of other Chiroptera. 

Tendency to form a hypocone (or **pseudhypocone”^) by diversion and angula- 
tion of the protocone-metacone crest (but the hypocone does not arise this way in 
all the recent genera in question and may not in any. although it sometimes appears 
to). 

The indication of aflSnities is not very convincing, and it is entirely 
possible that Zanyderis is not a chiropteran, but no other comparison 
can be suggested. If it is a bat, then it had already reached, or even in 
some details surpassed, the highest grade of aberrant specialization in 
the molars shown by recent bats, without (as far as shown) having 
acquired other chiropteran characteristics. It must be assumed, if it is 

lA term which 1 find nusleading and prefer not to employ, although it is rather de^ly embedded 
m the literature. 
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considered chiropteran, to be especially related to the aberrant phyllo- 
stomatids, for if its characters do not indicate such highly special relation- 
ships they do not indicate chiropteran affinities at all. 

With the very doubtful exception of a Lower Eocene specimen 
described by Cope, since lost, and really of unknoTvm affinities, Zanyo 
teris is the only supposed bat known from the Western Hemisphere 
before the Pleistocene, although it is, of course, certain a priori that the 
bats did occur here during the Tertiary. 



Fig. 6. Zanyderu paleocena Matthew. Type, Amer, Mus. Xo. 17180. 
Left upper jaw with M^-*, ^ith the canine (in outline) supplied from the right 
side of the same individual. Crown view. Enlarged six diameters. 


Zanycteris paleocena ^Matthew, 1917* 

Palaeonycteris paleocenica Weber and Abel, 1928 (*Die Saugetiere/ 2 Aufl. 
2 Bd., p. 159), in error. 

Type. — ^Amer. Mus. No. 17180, skull, very poorly preserved except most of 
palate, with right canine and M^-® of both sides. 

Horjzon and Loc.vlity. — Mason Pocket, Tiffany Beds. Colorado. 

Diagnosis. — Sole kno^m species of genus as defined above. See also measure- 
ments below. 
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4.2 mm. 
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iThe trivial name has hitherto been written “poZeocenws*’ but is emended to agree in gender with 
the generic name. ’SvKrepls is feminine, and so are Latin nouns in -ns. It seem« unjustiSed to con- 
sider paleocenus as one of the very exceptional Latin adjectives (e.g , Ddus) with a feminine in -us. 
Within the spirit of the rules, such emendations are required and do not alter authorship. 
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DISTRIBUTIONAL AND PHYLOGENETIC STUDIES ON 
INDIAN FOSSIL MAMMALS. I 

AMERICAN MUSEUM COLLECTING LOCALITIES IN NORTHERN INDIA 

By Edwin H. Colbert 

INTRODUCTION 

This is one of a series of papers by the present author setting forth 
the results of a prolonged study of the collection of Siwalik mammals in 
The American Museum of Natural History. Eight papers by the writer, 
descriptive of new or little-known Siwalik mammals in the American 
Museum collection, have preceded the present contribution, and in 
addition to these eight papers there have been several papers by other 
authors dealing with Siwalik fossils in the American Museum. All of these 
foregoing papers necessarily serve as a partial basis for the study now 
being offered, and also for an extended monograph, to appear in the 
near future, which will be concerned with a detailed presentation of re- 
searches on the American Museum Siwalik collection. 

This and several succeeding papers will epitomize certain aspects of 
the results obtained from the study of the Siwalik mammals in the Ameri- 
can Museum. It has been thought advisable to bring out these contribu- 
tions antecedent to the large volume, in order that some of the results 
of particular interest, arising from the Siwalik study, might be made 
generally available. 

I ^'ish to express my appreciation to the Geological Survey of India 
for permission to reproduce portions of certain geologic maps furnished 
by them. The maps appearing in this paper were traced from the Indian 
Survey maps by D. F. Levett Bradley. The charts and diagrams in the 
foUo'^ing papers were prepai’ed by Margaret IMatthew Colbert and D. F. 
Levett Bradley. 

The collection of Siwalik fossils in the American Museum was made 
by Dr. Barnum Brown, who worked in the Punjab from the latter part 
of 1921 imtil the beginning of 1923. During this time a large series of 
remains of fossil vertebrates was obtained from the Siwalik Series of 
Upper Tertiary and Lower Pleistocene age. These fossils were found in 
two general areas, one in the Salt Range between the Jhelum and the 
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Indus rivers and the other in the Siwalik Hills, between the Sutlej and 
the Jumna rivers. 

The specimens making up the American Museum Siwalik collection 
were obtained at various levels in the Siwalik Series, and they are 
representative of the three great Siwalik faunas, namely that of the 
Lower SiwalUss, that of the Middle SiwaUks, and that of the Upper 
Siwaliks. The specimens obtained from the first of the two general 
areas mentioned above are mostly of Lower and Middle Siwalik age, while 
the specimens collected in the Siwalik Hills are of Upper Siwalik age. 
By far the greatest number of these specimens are representative of the 
Mammalia, and these have been the concern of the study now being set 
forth in this series of papers. 

The Importance op Exact Records por Fossils 

The collection of Siwalik mammals in the American Museum is 
especially valuable in that it was made with special regard for exact 
records of localities and geologic levels. During the course of his field 
work in the Punjab, Dr. Brown carried a set of topographic sheets, and 
on these he located as accurately as possible the localities at which fossils 
were discovered. In his field notes he made records of the stratigraphic 
occurrences of these fossils. Naturally these careful field records have 
aided greatly in a proper interpretation of the relations of the several 
Siwalik faunas, each to the other. 

There has been an ever increasing realization of the importance of 
careful and exact field records for collections of fossils, and as a result 
palaeontologists and stratigraphers have been devoting an increasing 
amount of time and care to the compilation of complete records as to 
localities and stratigraphic levels as an adjunct to collecting expeditions. 
Geographic and stratigraphic notes of the greatest detail are especially 
desirable for fossil mammals discovered in continental Tertiary and 
Quaternary beds, where sedimentary variations are numerous and evolu- 
tion is rapid. 

With these considerations in mind, Dr. Brown kept careful and ac- 
curate field records of his collecting localities, as pointed out above, 
and from his records the maps accompanying this report have been 
prepared. These maps are published in order that students using the 
American Museum collection, or the publications dealing with this 
collection, may locate the positions of the specimens comprising the 
collection, not only with regard to their geographic occurrences, but also 
with reference to their stratigraphic positions. 
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Explanation of Maps 

The maps figured on the accompanying pages were drawn up from 
Indian Geological Survey topographic sheets, on which the geologic 
formations had been drawn in and colored by members of the Indian 
Survey. Credit for the geographic and geologic data appearing on these 
maps should go to the Geological Survey of India. 

The first map (Fig. 1) is a general outline map of India, on which is 
shown the two areas, marked A and B respectively, in which Dr. Brown 
made the collections of Siwalik mammals for the American Museum. 

The two succeeding maps (Figs. 2 and 3) are enlargements of the 
areas A and B of Fig. 1. On these two maps are marked the numbers 
and the locations of certain Indian Sur\"ey topographic sheets from which 
the succeeding maps were made. Furthermore, on the two maps imder 
discussion, there are certain areas marked by a stippled design, and these 
represent the exact locations of the nine detailed maps which follow. 

The nine detailed maps (Figs. 4 to 12 inclusive) have been prepared 
to include most of the localities at which mammalian fossils were dis- 
covered by Dr. Brown, An Hipparion was found at Hari Talyangar, 
and a few specimens were discovered at Ranmagar in Kashmir, but it 
was not thought advisable to prepare separate sheets for these isolated 
occurrences. 

These maps are on a scale of one inch to two miles. The boundaries 
of the geologic formations are marked by heavy lines, and the several 
stratigraphic units enclosed witlxin these lines are indicated by certain 
letters, in the following manner. 

Ral Recent — Alluvium 

Qtis Quaternary — ^Upper Siwaliks 

Tms Tertiary — ^Middle Siwaliks 

Tch Tertiary — Lower Siwaliks, Chinji zone 

Tka Tcrtiaiy — ^Lower Siwaliks, Kamlial zone 

The stratigraphic classification used on these maps is that followed 
by the Indian Geological Survey, according to the official usage of that 
organization. 

The localities at which Dr. Brown obtained the fossils in the Ameri- 
can Museum Siwalik collection are indicated by numbers accompanjring 
circles. These are the field numbers used by Dr. Brown in his field 
notebook. Numbers 1 to 102 inclusive were located by Dr. Brown on 
topographic sheets when he was in the field, and they represent exact 
localities at which fossils were found. Numbers 103 to 164 inclusive 
represent localities that were noted by Dr. Brown in his field records, 




Fig.l. Map of India, showing location of two keymaps, AMdB.w'Wehmdude 
the localities from whence the American Museum Siwalik collection was obtained. 




Fig. 2. Key map A (see Fig. 1). This is in the Salt Range area, near the head- 
waters of the Indus, the Jhclum, and the Chenab rivers. On this map certain Indian 
Geological Survey sheets are indicated by rectangles and by numbers (43 C/S, 43 
C/12, etc.). The stippled rectangles, numbered 1 to 5 inclusive, are the specific 
areas from which fossils in the American Museum Siwalik collection were obtained. 
These rectangles (1 to 5) are reproduced in detail in Figs. 4 to 8 inclusive. Scale, 
1 inch equals thirty-two miles. 
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Fig. 3. Key map B (see Fig. 1) . This is in the Siwahk Hills region, in the upper 
reaches of the Sutlej and the Jumna rivers. Indian Geological Survey sheets and 
stippled rectangles are indicated as in key map A. The stippled rectangles (6 to 9, 
inclusive) are reproduced in detail in Figs. 9 to 12 inclusive. Scale, 1 mch equals 
thirty-two miles. 
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Fig. 4. Rectangle No. 1 of key map A. The legion around Dhok Pathan and 
Dhulian. American Museum fossil localities sho^Ti by x, enclosed in circles, with 
accompanying numbers. Scale, one inch equals two miles. 

Tma —Tertiary, Middle SiwaUks; TcA — Teitiary, Chinji (Lower Siwalilcs). 
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Fig o Rectangle No 2 of kej map A The legion south of Chmji Scale, one 
mch equals two miles 

rjn*f»Tertiar\ Middle &iw alike Tcft “Tertiarj. Chinji (Lower Siw alike) rka*Tertiary 
Kamlial (Lower biw alike) 
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SCALE 
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u I e. 

Fig 6 Rectangle No 3 of Lej map A The region east of Chinji Scale, one 
mch equals t^^o miles 

rms —Tertiary Middle Siwaliks Tt A -Tertiary Chinji (Lower Siwaliks) TAa— Tertiary Kam- 
Zial (Lower Siv^ alike) 
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Fig. 7. Rectangle No. 4 of key map A. The region around Nathot. Scale, one 
inch equals two miles. 

fioZaRecent, alluvium; QiwaQuaternajy, Upper Siwaliks; Tots —T ertiary, Middle Siwaliks; 
Tcfc —Tertiary, Chinji (Lower Siwaliks) ; Tka —Tertiary, Kamlial (Lower Siwaliks). 
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MILES 


U I c. 

Fig. 8- Rectangle No. 5 of key map A. The region around Hasnot. Scale, one 
inch equals two miles. 

jBoZ oRecent, alluviiun; Qu8» Quateniaiy» Upper Siwoliks; Tm6 -Tertiary, Middle Siwalika, Tch *• 
Tertiary, Chinji (Lower Siwaliks) ; Tka -Tertiary, Kamlial, (Lower Siwaliks). 
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Fig. 9. Rectangle No. 6 of key map B. The region around Siswan. Scale, one 
inch equals two miles. 

RclI Bi Recent, alluvium; Qua ■■Quaterxuury, Upper Siwaliks. 
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SCALE ^ MILES 

Fig. 10. Eectangle No. 7 of key map B. The region aroimd Pinjanr. Scale, 
one inch equals two miles. 

JSoZ <n Recent, alluvium; Qus *-Quatemary, Upper Siwaliks. 
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Fig. 12. Rectangle No. 9 of key map B. The region east of Chandigarh. Scale, 
one inch equals two miles. 

RaL >*Recentt alluviiim; Qua »Quatern&Ty, Upper SiwalikB. 
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but which were not placed on the maps at the time he was in the field. 
They have been subsequently located, according to the data contained 
in the field notebook, and natui’ally their positions arc not as exactly 
determined as are those of the first group of numbers. 

With these detailed maps, shoT^ing the locations of the boundaries 
of the several Siwalik divisions, and placing the positions where fossils 
were discovered, it is possible to fix all of the specimens in the American 
Museum collection, not only as regards their geographic positions but 
also as regards the approximate stratigraphic level of each. 


Explanation op Locality List 

The following list gives the locations and the stratigraphic positions 
of the one himdred and sixty-four fossil localities which appear on the 
nine detailed maps (Figs. 4 to 12 inclusive). The localities and their 
stratigraphic levels are given as they were set down in Dr. Brownes 
field notebook. In a few cases there are seeming discrepancies between 
the locality as it is recorded and as it is actually placed on the map, and 
likewise between the stratigrapMc level as recorded in the notebook and 
as indicated on the map. These supposed discrepancies are due to the 
fact that it was necessary for Dr. Brown to estimate distances, and 
these estimated distances often apply to measurement along a trail 
rather than in a direct line. The positions of fossil localities as indicated 
on the maps are to be regarded as accurate. Estimates of levels are based 
on the careful observations of stratigraphic sequences. 


Locality List 


Field 

Number Level 

1 Middle Siwaliks 

2, 3, 4, 5 Upper Siwaliks, top of variegated 
beds below conglomerate 
6, 7 Upper portion of Middle Siwaliks 
S Middle Siwaliks, 100 feet above 

Bhandar bone bed 

9-13 Middle Siwaliks, 1000 feet bolow^ 

Bhandar bone bed 

14 Upper Siwaliks, lower part 

15 Middle Siwaliks, upper part 

16 Middle Siwaliks, upper part 

17-23 Middle Siwaliks, 1000 feet below 

Bhandar bone bed 

24 Middle Siwaliks, upper part 


Location 
Near Haritalyangar 

3 miles north west of Chandigarh 
11/2 miles north east of Hasnot 

1 1/2 miles northeast of Hasnot 

4 1/2 miles west of Hasnot 

3 1/2 miles northwest of Kotal Kund 

2 miles northeast of Hasnot 
1 mile northeast of Hasnot 

4 1/2 miles west of Hasnot 
1/2 mile northeast of Bhandar 
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Field 

Number 

25-37 

38 

39 

40 

41,42 

43 

44 

45 

46 

47 

48-50 

51 

52 

53, 54 

55 

56 

57 

58 

59, 60 

61, 62 
63-70 
71, 72 
73 

74, 75 

76 

77 

78-80 

81 

82-34 

85 

86-87 
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Localitt List 
Level 

Middle Siwaliks, upper part 
Middle Siwaliks, upper part 
Lower Siwaliks, 3000 feet below 
Dhok Pathan quarry 
Middle Siwaliks, upper part 
Middle Siwaliks, upper part 
Middle Siwaliks, upper part 
Middle Siwaliks, upper part 
Middle Siwaliks, upper part 
Middle Siwaliks, upper part 
Lower Siwaliks, 1100 feet above 
Chinji Rest House 
Lower Siwaliks, 1600 feet above 
Chinji R. H. 

Lower Siwaliks, 400 feet above 
Chinji R. H. 

Lower Siwaliks, 400 feet above 
Chinji R. H. 

Lower Siwaliks 

Lower Siwaliks, 1600 feet above 
Chinji R. H. 

Lower Siwaliks, 1600 feet above 
Chinji R. H. 

Lower Siwaliks, 1600 feet above 
Chinji R. H. 

Lower Siwaliks, 100 feet below 
Chinji R. H. 

Lower Siwaliks, 1600 feet above 
Chinji R. H. 

Upper Siwaliks, below conglomerate 
Upper Siwaliks, below conglomerate 
Upper Siwaliks, b(‘low conglomerate 
Upper Siwaliks, below conglomerate 
Upper Siwaliks, below conglomerate 
Upper Siwaliks, below conglomerate 
Upper Siwaliks, below conglomerate 
Upper Siwaliks, below conglomerate 
Upper Siwaliks, upper clays below 
conglomerate 

Upper Siwaliks, upper clays below 
conglomerate 

Upper Siwaliks, upper clays below 
conglomerate 

Upper Siw'aliks, upper clays below 
conglomerate 


{Continued) 

Location 

1/2 mile southwest of Dhok Pathan 

1 mile south of Dhok Pathan 
Dhulian Dome, 6 miles north of 

Dhok Pathan 

3 miles west of Dhok Pathan 
3 miles west of Dhok Pathan 

2 miles east of Dhok Pathan 
1 mile west of Dhok Pathan 
1/2 mile east of Dhok Pathan 

3 miles cast of Dhok Pathan 
1 mile northwest of Chinji Rest 

House 

1 mile northwest of Chinji R. H. 

1 1/2 miles northeast of Chinji R. H. 

1 mile west of Chinji R. H. 

2 miles west of Chinji R. H. 

11/2 miles north of Chinji R. H. 
11/2 miles northwest of Chinji R. H. 
11/2 miles north of Chinji R. H. 

At Chinji R. H. 

12 miles east of Chinji R. H. 

2 miles west of Chandigarh 

3 miles west of Chandigarh 
15 miles east of Cliandigarh 
3 miles west of Chandigarh 
6 miles west of Kalkn 

8 miles west of Kalka 
6 miles west of Kalka 

9 miles west of Kalka 

1 mile east of Mirzapur 
3 miles northeast of Mirzapur 
1 mile southwest of Mirzapur 
3 miles north of Siswan 
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Locality List (Coniinued) 

Field 

Number Level Location 

88 Upper Siwaliks, upper clays below 

conglomerate 3 miles north of Siswan 

89 Upper Siwaliks, upper clays below 

conglomerate 3 miles north of Siswan 

90 Upper Siwaliks, upper clays below 

conglomerate 3 miles north of Siswan 

91 Upper Siwahks, base of conglomerate Siswan 

92 Upper Siwaliks, below conglomerate 3 miles north of Siswan 

93 Upper Siwaliks, below conglomerate 3 miles north of Siswan 

94 Upper Siwaliks, below conglomerate 2 miles north Siswan 

95 Upper Siwaliks, below conglomerate 1 mile north of Siswan 

96 Upper Siwaliks, below conglomerate 1 mile east of Mirzapur 

97, 98 Upper Siwaliks, below conglomerate 3 miles northeast of Siswan 

99 Upper Siwaliks, below conglomerate 2 miles northeast of Siswan 

100 Upper Siwaliks, near top of 

conglomerate 1/2 mile west of Siswan 

101 Upper Siwaliks, below conglomerate 2 miles south of Chamian 

102 Upper Siwaliks, below' conglomerate 2 1/2 miles south of Chamian 

103 Middle Siwaliks, upper part 4 miles west of Dhok Pathan 

104 Middle Siw^aliks, upper part 1 mile south of Dhok Pathan 

105 Middle Siwaliks, upper part 1 mile east of Dhok Pathan 

106 Middle Siwaliks, upper part 4 miles eart of Dhok Pathan 

107 Middle Siwaliks, lower part 1/2 mile west of Phadial 

108 Middle Siw^aliks, 200 feet low'er than 

Nos. 17-23 1 mile south of Nathot 

109 Middle Siwaliks, (?) upper part, or 

Upper Siwaliks (?) lower part 3 miles north of Hasnot 

110 Middle Siw’aliks, upper part 2 miles north of Hasnot 

111 Middle Siw'aliks, upper part 3 miles northwest of Hasnot 

112 Middle Siw’aliks, upper part 1 1/2 miles north of Hasnot 

113 Middle Siw’aliks, upper part 1 mile north of Hasnot 

114 Middle Siwaliks, upper part 2 miles northwest of Hasnot 

115 Middle Siwaliks, 500 feet below' 

Bhandar bone bed 2 miles west of Hasnot 

116 Middle Siwaliks, 500 feet below 

Bhandar bone bed 11/2 miles west of Hasnot 

117 Middle Siw'aliks, upper part 1 mile w'est of Hasnot 

118 Middle Siw’aliks, upper part 1 mile northeast of Hasnot 

119 Middle Siwaliks, upper part 1 1/2 miles east of Hasnot 

120 Middle Siwaliks, upper part, or Upper 

Siwaliks, low'er part 3 miles south of Hasnot 

121 Upper Siwaliks 1/2 mile northw'est of Kotal Kund 

122 Upper Siw'aliks 1/2 nule east of Kotal Kund 

123 Low'er Siwaliks, 1600 feet above 

Chinji R. H. 


3 miles northwest of Chinji R. H. 
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Locality List (Continued) 

Number 

Level 

Location" 

124 

Lower Siwaliks, level of Chinji R. H. 

4 miles northeast of Chinji R. H. 

125 

Lower Siwaliks, 600 feet above 


Chinji R. H. 

1 mile north of Chinji R. H. 

126 

Lower Siwaliks, 200 feet above 


Chinji R. H. 

1/2 mile north of Chinji R. H. 

127 

Lower SiwaHks, 100 feet above 



Chinji R. H. 

1 mile northeast of Chinji R. H. 

128 

Base of Lower Siwaliks 

1 mile southeast of Chinji R. H. 

129 

Lower Siwaliks, 100 feet below 


Chinji R. H. 

1/2 mile south of Chinji R. H. 

130 

Upper Siwaliks, middle of 


conglomerate 

1 mile south of Mirzapur 

131 

Upper Siwaliks, below conglomerate 

4 miles west of Mirzapur 

132 

Upper Siwaliks, below conglomerate 

3 miles west of Chandigarh 

133 

Upper Siwaliks, below conglomerate 

1 mile west of Chandigarh 

134 

Upper Siwaliks, below conglomerate 

21/2 miles south of Chandigarh 

135 

Middle Siwaliks, 100 feet above 


bone bed 

At Bhandar 

136 

Middle Siwaliks, same level as No. 40 

31/2 miles west of Dhok Pathan 

137 

Middle Siwaliks, near base 

Near Nathot 

138 

Middle Siwaliks, upper part 

Near Dhok Pathan 

139 

Middle Siwaliks, upper part, or 



Upper Siwaliks, lower part 

At Tatrot 

140 

Middle Siwaliks, upper part 

1/2 mile north of Hasnot 

141 

Lower Siwaliks 

6 miles west of Chinji 

142 

Lower Siwaliks 

5 miles west of Chinji 

143 

Lower Siwaliks, 100 feet above 


Chinji R. H. 

4 miles west of Chinji 

144 

Lower Siwaliks, 400 feet above 



Chinji R, H. 

3 miles west of Chinji R. H, 

145 

Lower Siwaliks, 500 feet above 



Chinji R. H. 

11/2 miles w^est of Chinji R. H. 

146 

Lower Siwaliks 

1 1/2 miles east of Chinji R. H. 

147 

Middle Siwaliks, upper part 

1/2 mile northeast of Hasnot 

148 

Lower Siwaliks 

5 miles east of Chinji R. H, 

149 

Lower Siwaliks 

10 miles east of Chinji R. H, 

150 

Middle Siwaliks, near base 

2 miles south of Hasnot 

151 

Middle Siwaliks, upper part 

2 miles south of Hasnot 

152 

Middle Siwaliks 

1/2 mUe southeast of Hasnot 

153 

Middle Siwaliks, 200 feet below 



Bhandar bone bed 

1 mile east of Hasnot 

154 

Middle Siwaliks, upper part 

2 miles east of Hasnot 

155 

Middle Siwaliks, 100 feet below 



Bhandar bone bed 

4 1/2 miles northwest of Hasnot 
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Field 

Number 

156 

157 

158 

159 

160 
161 
162 

163 

164 


Locality List {Continued) 


Level 

Middle Siwaliks, upper part 
Middle Siwaliks, upper part 
Upper Siwaliks 
Middle Siwaliks, lower part 
Upper Siwaliks, below conglomerate 
Upper Siwaliks, below conglomerate 
Middle Siwaliks, upper part 
Upper Siwaliks 

Upper Siwaliks, below conglomerate 


Location 

2 1/2 miles northeast of Hasnot 
1/2 mile southwest of Hasnot 
7 miles west of Kalka 
2 miles northeast of Phadial 
6 miles east of Chandigarh 
12 miles east of Chandigarh 
At Hasnot 
At Chandigarh 
At Mirzapur 


Note. — ^Numbers 14, 59, and 60 are located on the accompanying 
maps in the positions recorded for them on the field maps. Evidently 
they are misplaced. Number 14 should be in the Upper Siwaliks, 
numbers 59 and 60 in the Lower Siwaliks. 
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DISTRIBUTIONAL AND PHYLOGENETIC STUDIES ON 
INDIAN FOSSIL MAMMALS. II 

THE CORRELATION OF THE SIWALIKS OF INDIA AS INFERRED BY 
THE MIGRATIONS OF HIPPARION AND EQUUS 

By Edwin H. Colbert 
INTRODUCTION 

Since the first studies of Hugh Falconer and Proby T. Cautley on 
the Siwalik mammals of India, numerous authors have been interested 
in the question of the age of the beds in which these mammals were 
found. A proper knowledge of the age of the Siwalik deposits is essential 
for a proper imderstanding of the rich mammalian faunas contained with- 
in them, not only because these faimas show" successive evolutionary 
stages in a definitely limited region, but also because these faunas are 
closely related to other fossil faunas in other sections of Eurasia and 
North America. 

The authors w^ho have been especially concerned with the problem 
of the correlation of the Siwalik deposits are Hugh Falconer, Richard 
Lydekker, Guy E. Pilgrim, and W. D. Matthew. As the results of their 
separate studies of this problem, these students arrived at varying 
opinions regarding the age of the Siwalik Series, w"hich of course is not 
surprising, since their collective studies extended over a period of almost 
one hundred years, and during this time an ever increasing amount of 
information about Siwalik stratigraphy and Swalik faimas came to 
light. 

A protracted study of the collection of Siwalik mammals in The 
American Museum of Natural History has afforded additional eiidence 
bearing on the problem of Swalik correlation. Therefore it has been 
thought advisable to publish this paper as an expression of the conclu- 
sions reached by the present author regarding the age of the Siwalik 
Series. The arguments presented below are based not only on the de- 
tailed study of the fossUs in the American Museum Siwalik collection, 
but also on observations made in the field by Dr. Bamum Brown, when 
he was gathering this collection together. The lucid discussions by Dr. 
Matthew on the question of the correlation of the Siwaliks have been of 
inestimable value in the preparation of the following remarks. 
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Comparative Views of Siwalik Correlation 

It may be well at this point to consider briefly the several views ad- 
vocated by the above-mentioned authors as to the correlation of the 
Siwalik deposits. 

Hugh Falconer, the first student of Siwalik mammals, knew only 
the Upper Siwalik fauna, and this he considered as of Miocene age. 
Richard Lydekker was acquainted with two Siwalik faunas, namely the 
Upper one, known to Falconer, and the Middle one. He came to the 
conclusion that both of these faunas might be placed within the Pliocene 
period, the Upper Siwalik fauna being of Upper Pliocene age and the 
Middle Siwalik fauna (designated by Lydekker as the Lower fauna) 
being of Lower Pliocene age. 

The discoveries made by Dr. G. E. Pilgrim first brought the true 
Lower Siwalik fauna to light. As the result of his studies, especially on 
the basis of a comparison of Siwalik with Eurasiatic faunas. Dr. Pilgrim 
came to the conclusion that the Lower Siwalik faima is of Upper Miocene 
age, the Middle Siwalik fauna of Lower Pliocene or Pontian age, and the 
Upper Siwalik fauna of uppermost Pliocene or lowermost Pleistocene 
age. Working on the lines of different evidence, especially that of the 
intercontinental migrations of fossil horses. Dr. W. D. Matthew came to 
somewhat different conclusions from Pilgrim as to the age of the Siwalik 
faunas. He considered the typical Lower Siwalik fauna to be of Lower 
Pliocene or Pontian age, the Middle Siwalik fauna to be of post-Pontian 
age, and the Upper Siwalik, fauna to be of Lower Pleistocene age. My 
own studies of the several Siwalik faunas substantiates Dr. Matthew's 
opinion. 

A chart, showing the comparative 'views as to the correlation of the 
Siwaliks, accompanies this discussion. 

The Age of the Lower and Middle Siw^aliks as Inferred by the 
Intercontinental Migration of Hipparion 

Various lines of evidence tend to make the problem of Siw^alik cor- 
relation a confusing one, and naturally such a situation has led to differ- 
ences of opinion among the students of Siwalik faunal successions, as 
pointed out above. Two methods of attack have been followed in the 
attempted solution of the perplexing question as to the age of the Swalik 
deposits; these are stated below. 

1. — The several Siw'alik faunas have been studied on the merits of 
their general aspects, and have accordingly been compared directly with 
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the similar faunas of eastern Eui'ope and of Asia. This is the method 
that has been followed by Dr. Pilgrim. 

2. — The Siwalik famias have been compared not only to the faunas 
of Eimope and Asia, but also to those of North America, and particular 
attention has been given to the appearances of certain forms invading 
the Indian region from the North American region. This was the method 
followed by Dr. Matthew. 

Now when the Siwalik faimas are compared directly with similar 
European or Asiatic faunas, the evidence seems to be greatly in favor of 
Dr. Pilgrim’s views of correlation. The Lower Siwalik fauna is rather 
distinctly IMiocene in its general aspect, for it contains various species of 
Dryopifhecus, an hyaenodont (obviously a hold over from earlier times), 
primitive felids, mastodonts, Listriodon and other relatively primitive 
pigs, a rather primitive anthracothere, Macrotheriumj and primitive 
bounds. 

In a like maimer the typical Middle Siwalik fauna from the Dhok 
Pathan area shows Pontian affinities. It has Pontian carnivores, Ory- 
cteropus, closely comparable to 0. gaudryi, advanced mastodonts. Hip- 
parion, Chilotheriumy Aceratherium, rather advanced suids and anthra- 
cotheres, cer^dds, large girafBds, and Pontian bovids. The Upper 
Siwalik fauna is composed of t 3 rpical Lower Pleistocene carnivores, 
mammoths and ungulates. On the grounds of the evidence outlined 
above, there would seem to be ample justification of Dr. Pilgrim’s argu- 
ments for the correlation of the Siwaliks. 

An examination of the fossil horses, however, throws a somewhat 
different light on the question. 

It is now definitely established, on the basis of the material col- 
lected by Dr. Brown, that Hipparion is present at the bottom of the 
Chinji beds, a fact that heretofore has been more or less in question. 
The importance of tliis fact will be brought out in the succeeding 
paragraphs. 

The results of many yeai’s of exploration and research by various 
institutions in North America have proven beyond much doubt that the 
evolutionaiy history of the Equidae went through all of its major im- 
portant phases in North America. Moreover, a careful study of the 
Upper Tertiary Equinae of North America conclusively shows that the 
genus Hipparion has been derived directly from the genus Mery- 
ckippus. There is a gradual and a perfect gradation in the teeth, skulls, 
and skeletons from the advanced species of MerychippuSj t 3 rpical of the 
Upper Miocene, into the most primitive species of Hipparion^ typical 
of the Lower Pliocene of North America. 
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The characteristic Middle Miocene species of Mery chip pus are 
medium-sized equines with three toes on each foot, the lateral ones of 
which do not reach the ground. The upper cheek teeth are rather short- 
crowned and have square crowns, invested with cement. The enamel 
borders are relatively simple and the protocone is connected to the 
protoloph. Merychippus sejuncfus or Merychippus isonesus are typical 
of the Middle Miocene species of the genus. In the Upper Miocene, a 
considerable amount of progression is shown over the characteristic 
Middle Miocene types. The Upper Miocene species, such as Mery- 
chippus republicanuSj are somewhat larger than the older forms, and the 
teeth ai‘e more advanced. The upper cheek teeth ai’e longer crowned, 
with more complicated enamel foldings, and the protocone tends to be 
separated from the protoloph in the unworn posterior molars. 

Now in the most primitive Lower Pliocene species of Hipparion in 
North America, such as Hipparion gratiim^ a remarkable similarity to the 
advanced species of Merychippus is e\ident. These primitive forms of 
Hi pparion are relatively small, no larger than the advanced Merychippus, 
the cheek teeth ai*e rather short crowned and squai*e, and in the worn 
molars the protocone is attached to the protoloph, notwithstanding the 
fact that a separate protocone is a diagnostic character of the genus 
Hipparion, Thus we see that the advanced habitus characters of the 
progressive species of Merychippus become the heritage characters in 
the primitive species of Hipparion, Indeed, the stages of the transition 
from the one genus into the other are so gradually graded that it is very 
difficult to draw a distinct line of demai’cation between the two. 

All of oui* e\idence therefore points to the conclusion that Hipparion 
must have arisen in North America as a direct development from Mery- 
chippus, subsequently migrating to Asia and Europe. This was the ^iew 
taken by Matthew, as revealed in the following statement. 

“I conclude therefore that the Equinae are surely of American 
evolution and dispemal and appeared in the Old World as immigrant 
types.”^ 

Now the question arises as to when this migi*ation took place. 
Hipparion first appeai-s in the Valentine formation of North America, 
which may be regarded either as uppermost Miocene or basal Pliocene. 
The Valentine forms of Hipparion, as particularly exemplified by the 
species Hipparion gratum, are relatively primitive, of small size, with 
rather simple enamel foldings in the molars, and with the protocone 
attached to the protoloph in the worn upper cheek teeth. 

^Matthew, W. D. 1929. * Critical Obser\*atioiis upon Smalik ^lamnials/ Bull. Amer. Mus. Nat. 
Hist., LVI, p. 529. 
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On the other hand, the Hipparion found at the base of the Chinji 
beds is a well advanced form, in all respects comparable to Hipparion 
iheobaldij the t 3 T)ical Middle Siwalik species. It has large molar teeth, 
indicative of a large skull and body, the protocones of the molai's are 
elongated and the enamel foldings of the fossette borders are complex. 
All in all, the Chinji Hipparion is more closely comparable to the 
American species from the Republican River or equivalent beds than it 
is to the earlier Valentine forms. This is what we might expect, because 
there would obviously be a certain time element involved during the 
migration of the genus from North America to Asia. 

Hipparion occurs in Europe, according to Borissiak, at Sebastopol 
in Sarmatian times. Therefore, if we accept Borissiak^s correlation of 
the Sebastopol deposits, it seems logical to regard the Sarmatian as no 
older than the Valentine of North America, and probably a little 
younger. At least, the Sarmatian may be the equivalent of the upper 
portion of the Valentine. Considering this to be the case, the Pontian 
would be about equivalent to the Republican River of North America, 
a view that was advocated by Matthew in 1929. 

The base of the Chinji zone, since it contains an advanced Hipparion^ 
can be no older than the Sarmatian, and it is very probably equivalent 
to the upper portion of the Sarmatian or the lower part of the Pontian. 
But here we meet a difficulty in that the Chinji fauna as a whole is 
typically more primitive than a Sarmatian or a Pontian fauna should be. 
The presence of Hipparion in the Chinji is, however, incontrovertible 
e\idence against an older age for these beds, so it becomes necessary to 
regard the Chinji fauna as relict, stratigraphically of upper Sarmatian 
or lower Pontian age but homotaxially of more primitive affinities. 
Here we see a striking example of the importance of invading types in 
determining the age of a fauna. Autochthonous forms may linger on 
in a certain region, and thus they may be contemporaneous with the 
advanced invading types, coming into the region from an outside locality. 
But the invading types furnish the true key to the age of the fauna. 

Various European authorities have considered Hipparion as of Old 
World origin, in the face of the very definite evidence to the contrary, 
outlined above. Of course if Hipparion were of Eurasiatic origin. Dr. 
Pilgrim's views as to the correlation of the Siwaliks would be fuUy 
justified. In fact. Pilgrim has considered the possibility not only of an 
Eurasiatic origin for Hipparion, but also the possibility that the genus 
may have appeared first in the Old World and subsequently in the New 
World. His 'views are well expressed in the following remarks, which 




Fig. 2. The correlation of the Siwaliks, as based on the intercontinental migra- 
tions of the Upper Tertiary and Quaternary Equidae. 
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were contained in a private communication to the present author. I 
take the liberty of reproducing them here. 

*‘The occurrence of Hipparion in the Lower Chinji certainly makes 
it more diffi cult to con‘elate that stage 'v\T.th the Tortonian of Europe. 
But I cannot see how one can disregard the e\’idence of a whole fauna 
because one cannot find an explanation of the occurrence of a single 
form. Questions of migration, character of the fauna, i.e., whether plains 
or forest enter into the problem of correlation in a way which Matthew 
himself has rendered abundantly clear. It is a fact that Hipparion occurs 
in Europe in the Sarmatian, and one cannot deny that it is possible that 
Hipparion may have occm’red in Central Asia and India even previously 
to this. I am inclined to think myself that the Hipparion of the Old 
World may be distinct from and have predated the Hipparion of America. 
This has more behind it than mere supposition. The lateral digits of the 
Old World Hipparion are certainly stronger than those of the American 
Hipparion. Where are we to find the links between the earlier American 
forms and this Hipparion vdth strong lateral digits? Apparently not in 
America. Whether the lateral digits have been strengthened secondarily, 
as Matthew thinks, or are a relic of an earlier condition, as I think, does 
not in the least matter. The point is that somewhere or other the 
ancestral form of the Hipparion of Sebastopol and Pikernii must have 
existed, and since the American deposits are so well known that its 
presence could hardly escape notice there, it seems more hkely that it will 
one day be found in the Old World. It may be that the Chinji form might 
even turn out to be the required link, since we do not know the foot. I 
cannot even regard it as proved that such a type of Hipparion did not 
live in Tung Gur times. Its absence proves nothing definite, since the 
fauna is of a forest rather than a plains type, and as such is more likely to 
have contained Anchitheriiim than Hipparion. The rest of the fauna 
shows nothing, so far as I am aware, which would militate against a 
Tortonian age, the equivalent of La Grive St. Alban,” 

The Tung Gur formation referred to by Dr. Pilgi*im is an horizon of 
Upper Miocene age, probably correlative with the Sarmatian of Europe 
and the Pawnee Creek, Lower Snake Creek and Mascall of North 
America. See Colbert, E. H., 1934, Amer. Mus. Novitates, No. 690, 
pp. 5-6. 

A reply to Dr. Pilgrim’s arguments is presented in the following 
paragraphs. 

As pointed out above, there is a perfect gradation from Merychippus 
into Hipparion in North America, and the primitive Hipparion of the 
New World is more primitive than the earliest Eurasiatic species. This 
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evidence obviates the necessity of supposing a separate origin for the 
Eurasiatic Hipparion. 

In the preceding pages an attempt has been made to show that the 
evidence of a fauna can be outweighed by the evidence of immigrant 
forms. The Chinji faxma is a primitive persistent assemblage, but the 
immigrant Hipparion defines the age of this fauna. 

The strong lateral digits of the Siwalik Hipparion do not offer any 
evidence of a separate origin, as advocated by Dr. Pilgrim. Careful 
studies of the material in the American Museum collection have shovm 
that the lateral digits in the Siwalik Hipparion are strong because the 
entire foot is robust and heavy. Considered from the standpoint of 
relative proportions, the lateral digits of the Siwalik Hipparion are 
really not any more developed than the lateral digits in the small, 
slender species of North American Hipparion. 

But even if this were not the case, even if the lateral digits were 
actually proportionately larger in the Siwalik Hipparion than they are 
in the North American Hipparion, Dr. Pilgrim’s argument would not 
necessarily be substantiated. We know that reversals in evolution are 
not at all imcommon in the phylogenetic development of various groups 
of mammals. To argue that reversals in the development of the lateral 
digits of the Equinae could not have occurred, that there would not have 
been secondary enlargements of the side toes, is to argue against a phe- 
nomenon for which we have abundant evidence. It is giving undue 
weight to the processes of orthogenesis. 

(The details concerning the development of the lateral digits in the 
Siwalik Hipparion, as contrasted with the North American Hipparion, 
are presented in a forthcoming memoir, dealing vith the American 
Museum Siwalik collection.) 

As to the argument that the American deposits are so well knovm 
that an ancestor of the Pikormi Hipparion could ‘‘hardly escape notice 
there,” this line of reasoning may be reversed with equal facility. Cer- 
tainly the European deposits are pretty well knovm, as are the Asiatic 
(due to the work of the Swedish and the American expeditions during 
the past fifteen years), and if an ancestor of Hipparion were to be found 
in them it should have probably turned up by this time. As a matter of 
fact, there is no equine in the Eiuopean or the Asiatic Tertiary that is 
ancestral to Hipparion, and since such parental forms are to be found 
perfectly exemplified in the advanced species of Merychippus in North 
America, it seems only reasonable, at least on the basis of our present 
knowledge, to suggest that the origin of the genus Hipparion was in the 
New World. 
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Nor can the Chinji Hipparion be a primitive link, as Dr. Pilgrim 
suggests, because it is fully as advanced in structure as the later Middle 
Siw’alik Hipparion. 

In the light of these considerations, there seems to be but one course 
to take, and that has been indicated above. 

1. — Hipparion is of North American origin, descended from 
Merychippus. 

2. — It migrated to Eurasia. 

3. — It arrived in Eurasia subsequent to its appearance in the Valen- 
tine (basal Pliocene) of North America. 

The foregoing arguments have been concerned chiefly with the 
problem of the Chinji faima and its age. It has been shown that the 
Chinji faima is equivalent to or later than the Valentine fauna of North 



Fig. 3. Hipparion molars from North America and India. 

A. Hipparion gratum, Valentine, Lower Pliocene, North America. 

B. Hipparion mohavensey Ricardo, Lower Pliocene, North America. 

C. Hipparion iheohaldiy Chinji, Lower Pliocene, India. 

A and B from Osborn, 1918. All figures natural size. 

This chart illustrates the rapid structural evolution of the Hipparion molar 
during Lower Pliocene times. 

America, which would make it either of uppermost Sarmatian or of 
Pontian age. 

Coming now to the typical Middle Siwalik fauna, we find that it is 
separated by an appreciable time inten^al (as represented by a consider- 
able thickness of continental sediments) from the Lower Siwalik or 
Chinji fauna. Therefore the Middle Siwalik fauna must be of post- 
Upper Sarmatian or post-Pontian age, and the probabflities are in favor 
of the latter consideration. But, since the Middle Siwalik fauna is 
homotaxially of Pontian affinities, we must consider the probability of its 
having persisted on into post-Pontian times with little changes among 
the forms that constitute it. Thus the Middle Siwalik fauna has fol- 
lowed the same trend of persistence that characterized the Chinji faima. 
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The Age of the Upper Siwaliks as Ijtferred by the 
Intercontinental Migration of Equus 

Discoveries made during the course of the past ten years prove 
beyond much doubt that the genus Equus is of North American origin. 
It is to be derived from the genus Plesippus, described by Matthew, 
which in turn is descended from Pliohippus. Hipparion^ often cited by 
European authorities as a form ancestral to Equus is in reality a phylo- 
genetic side line that eventually became extinct without giving rise to 
any later forms. 

Just as a continuous series of gradations connect Merychippus and 
Hipparion, so does Merychippus evolve into Pliohippus. The change 
from the earlier to the later form in this case is marked by: 

1. — An increase in size. 

2. — An increase in the length of the limbs. 

3. — ^A reduction of the lateral digits, and a complete suppression of 
the phalanges on the lateral digits, in most species. 

4. — An increase in the size and hypsodonty of the cheek teeth. 

5- — Retention of the simple enamel foldings on the fossette borders 
of the upper cheek teeth. 

6. — Retention of a connection between the protocone and the proto- 
loph of the upper cheek teeth. 

An evaluation of the above listed structural changes demonstrates 
a trend in the direction of Equus. Points three, five, and six are especially 
significant. In Hipparion the lateral digits are well developed, the 
enamel of the upper cheek teeth becomes complexly folded and the 
protocone becomes isolated from the protoloph. These are characters 
that mark the aberrant position, if we wish to call it that, occupied by 
Hipparion in the phylogenetic scheme of the Equidae. Now in these 
particulars Pliohippus does show a definite trend towards the Equus 
condition and this trend is still further developed in the genus Plesippus. 

Plesippus is a large horse, as large as the wild species of Equus ^ in 
which the lateral digits are reduced to mere splints. The skull and teeth 
are very close to the skull and teeth of Equus, but they show certain 
Pliohippus characters. Plesippus forms a perfect link between Plio- 
hippus and Equus. 

Therefore it seems well proved that Equus had its origin in North 
America, and that it subsequently migrated to Eurasia. 

The first appearance of Equus in North American deposits is at the 
base of the Pleistocene. Following the same line of reasoning that 
applied to Hipparion, it at once becomes evident that the first appear- 
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ance of Equus in Eurasia must be subsequent to its appearance in America. 
Therefore Equus must mark the Pleistocene in the Old World, and the 
appearance of this genus in the Upper Siwalik deposits denotes the 
Pleistocene age of these beds. 

Concluding Remarks 

Should the evidence of one or two genera, namely Hi'p'parion and 
Equus, be given weight over the evidence of entire faunas in deciding 
questions of correlation? In the case of the Siwalik problem, it should, 
because the horses in the Siwaliks are the invading elements from North 
America, while the large portion of the other animals in the several 
faunas are indigenous in their origin. Dr. Matthew has advocated the 
importance of invading forms in a faima; he has shown that new forms 
suddenly appearing from outside in an assemblage of animals are much 
safer guides as to the age of the assemblage than are the indigenous mem- 
bers alone. Animals that have evolved in a certain region may persist 
on past the period of their typical expression, thereby extending the time 
range of their faunal association and thus introducing doubts as to their 
true age, but as to the appearance of invading forms there can be little 
doubt. Invading animals link up a fauna wdth other definitely known 
faunas, thereby giving clues to the true correlation of the assemblage. 
For these reasons the arguments set forth in the foregoing pages are 
considered as gi\dng the valid evidence regarding the correlation of the 
Siw’alik deposits of India. 

Additional Remarks 

Since the foregoing remarks were WTitten, a paper by Teilhard and 
Stirton^ has appeared, w^hich has some bearing on the problem of the 
correlation of the Siwaliks. In the above-mentioned paper (correlation 
table, p. 284) the Lower Siwaliks are indicated as of uppermost Vindo- 
bonian age, the Middle Siwaliks are correlated with the Pontian, and the 
Upper Siwaliks are placed in the Astian, or uppermost Pliocene. This 
correlation, though in a w^ay somew’hat intermediate between Pilgrim’s 
and Matthew’s correlations, does tend to favor Pilgrim’s views as to the 
age of the Siwaliks. 

On pages 281 and 282 of the above-cited work the following state- 
ment appears. 


^Teilhard de Chardin, P., and Stirton, R. A, 1934. ‘A Correlation of some Miocene and Pliocene 
Ma mmalian Assemblages in North America and Asia with a Discussion of the hlio-Pliocene Boundary.* 
Univ, of Caltf. Pubh/BuU. Dept. Geol. Sci., XXIII, No. 8, pp. 277-290. 
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“The argument has been advanced that, because Hipparion is 
derived from the North American Miocene genus Merychippus, hip- 
parions should appear in North America in the Upper Miocene or prior 
to their appearance in Europe. There is good evidence, however, which 
indicates that Neohipparion and Nannippus are derived from different 
species of Merychippus; accordingly, the Old World hipparions are 
probably descendants of an imknown Asiatic Merychippus or a Mery- 
chippus in this country older than the Niobrara River fauna, which 
contains advanced species of Merychippus showing intergradation with 
Neohipparion and Pliohippus. At least, the species of Merychippus which 
show intergradation with the American genera did not give rise to Hip- 
parion of the Old World.’^ 

The Niobrara River fauna, referred to in the foregoing quotation, is 
equivalent to the Valentine fauna contained in the Valentine formation, 
as used by Matthew, Simpson and others. 

If the Old World Hipparion was independently derived from an 
Asiatic species of Merychippus, the arguments set forth in the earlier 
pages of this present paper are materially weakened, and Pilgrim^s 
views as to the correlation of the Lower and the Middle Siwaliks are 
strengthened. On the other hand, there is no real e\’idence for supposing 
that the Old World Hipparion was derived from an Old World Mery- 
chippus. In the first place, an Old World Merychippus has never been 
found. Pilgrim speaks of some of the Chinji Hipparion as being 
“slightly smaller and more brachyodont” than the Middle Siwalik 
Hipparion. The material in the American Museum collection indicates, 
however, that the Chinji Hipparion was but little different if at all 
separate from the Middle Siwalik Hipparion. Thus, neither an Old 
World Merychippus nor a primitive Old World Hipparion is known from 
the material extant. 

In the second place, it seems rather unnecessary to postulate an Old 
World Merychippus or a primitive Old World Hipparion as the ancestors 
of the typical Old World Hipparion, since perfectly good structural 
ancestors of the proper kind are to be found in North America. Hip- 
parion gratum, Hipparion gratum tehonense and related species would 
seem to be adequate as ancestral types for the Old World Hipparion, 
These species have, as do the Old World forms, a round oval protocone, 
a moderately high molar crovm, a rather deep lacrymal fossa, and other 
features in common. Moreover, the North American form is primitive, 
as we might expect an ancestral species to be. 

In Teilhard and Stirton there is a statement to the effect that the 
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“species of Merychippus which show intergradation with the American 
genera [of Hipparion] did not give rise to Hipparion of the Old World.'^ 
This may be true, but it does not argue against the strong probability 
that Hipparion gratum and its related species are the direct ancestors of 
the Old World Hipparion. Moreover, the primitive characters of 
Hipparion gratum as contrasted with the advanced and specialized 
characters of all of the Old World members of the genus, even the earliest 
forms, show that a certain time element was involved in the migration 
of the genus from North America to Eurasia. 

Since there is no definite proof for the separate origin of the Old 
World Hipparion in Eurasia, it seems reasonable to look for their 
ancestors in North America, typified by such species as Hipparion 
gratum. Since even the earliest of the Eurasiatic Hipparion are relatively 
advanced and specialized species, it is reasonable to think that a certain 
amount of geologic time passed between the appearance of the genus in 
North America and its migration to Asia and Europe. Therefore the 
correlation of the Siwaliks as advocated by Matthew and as reviewed 
in the preceding pages of tliis paper would seem to be justified on the 
basis of all of the available e\ndence now known. 

In the paper by Teilhard and Stirton the Valentine formation of 
northwestern Nebraska is divided. The lower phases supposedly transi- 
tional between the Miocene and the Pliocene are named the Niobrara 
River, whereas the upper portion, said to be transitional between the 
Lower and the Middle Pliocene, retains the name Valentine. The name 
Valentine is well established in the literature to indicate the formation 
and the time transitional between the Miocene and the Pliocene, and the 
abandonment of this usage of the term \^ill lead to some confusion. 
Lacking more detailed and conclusive evidence on the question of the 
proposed diraion, the name Valentine, indicative of the transition from 
the Miocene to the Pliocene, is retained in the foregoing pages in its 
original meaning. 
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DISTRIBUTIONAL AND PHYLOGENETIC STUDIES ON 
INDIAN FOSSIL MAMMALS. Ill 
A CLASSIFICATION OF THE CHALICOTHERIOIDEA 

By Edwin H. Colbert 
INTRODUCTION 

The chalicotheres are aberrant perissodactyls having teeth hke the 
teeth of the titanotheres, but having, in the advanced forms at least, 
clawed feet. Because of this anomalous association of grazing teeth with 
digging feet, rather than with cursorial feet, the chalicotheres have been 
of great interest to students of mammalian morphology and taxonomy 
for many years. Naturally, from the tune of the first discovery of chah- 
cotherine remains, the taxonomic position of these curious mammals 
has been a subject of considerable controversy among palaeontologists 
and zoologists. 

For many years the students of fossil vertebrates did not realize 
that the chalicotherine skulls and feet, discovered in European and 
Asiatic deposits, were representative of one kmd of animal. Consequently 
the skulls or teeth were described separately from the feet, and they were 
variously classified. The feet were almost always identified as belonging 
to some giant edentates. 

Even after FilhoFs recognition of the fact that the feet and the skulls, 
so long regarded as belonging to different animals, in reality were from 
one animal, there were differences of opmion as to the relationships of 
the chalicotheres to each other and to other perissodactyls. 

Naturally, these divergences of opinion led to the formulation of 
several systems of classification for the chalicotheres. It is hardly neces- 
sary to attempt here a detailed review of the history of research on the 
Chalicotherioidea, since Holland and Peterson in their Memoir of 1914 
give a fairly complete accoimt of the work of various authors from the 
time of Cu\der on. There will be, however, a presentation of several of 
the outstanding classifications of the chalicotheres in this paper, and 
these will be compared to the system of classification now under 
consideration. 

The classification to be set forth below has been briefly outlined in a 
recent paper, but the bases on which it was foxmded have not heretofore 
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been discussed.^ The detailed discussion of the classification advocated 
in the following pages, and the evidence in favor of it, is the purpose of 
the information contained in this paper. 

Desirability of a Separate Superfamily Chalicotherioidea 

Until Filhol made the important discovery that Macrotherium is a 
true perissodactyl mth aberrant feet, there had been a variety of views 
expressed as to the relationships of the chalicotheres. Of course it was 
recognized by the early students of the group that these animals, as 
kno'«\m from the skulls and teeth, should be classified with the ungulates. 
(As pointed out above, the feet were not associated with the skulls or 
teeth, and were supposed to be representative of giant edentates.) 
Huxley, in 1870, placed Homalodotherium from South America with 
Chalicotherium as an “anoplotheroid.’^ In 1872 Gill regarded the chali- 
cotheres as members of the Artiodactyla, while in 1873 Gaudry placed 
them among the Pachydermata. Marsh, in 1874, pointed out the re- 
semblances betw^een the chalicotheres and the titanotheres, and in this 
regard he came nearer to a true realization of their relationships than did 
the authors that preceded him. In 1881 Cope placed the chalicotheres 
near the Tapiridae and the Menodontidae, in the Perissodactyla, and in 
1887, after Filhol had announced the association of the skull of Chali- 
cotherium with the feet of Macrotherium, this same author proposed the 
erection of a new' order, the Ancylopoda, for the reception of the 
chalicotheres. 

The separation of the chalicotheres into a distinct order was accepted 
with reseiY-ations by Osborn in 1893. Finally in 1898, Osborn proposed 
the division of the Perissodactyla into five superfamilies, and one of these 
w'as named the Chalicotherodea. Subsequent authors have, for the 
most part, considered the chalicotheres as constituting a separate group 
of equal rank with the other perissodactyl groups. 

Recently, in 1931, Simpson has reduced the chalicotheres to family 
status and placed them in the superfamily Brontotherioidea.- This 
opinion, it seems to me, is not justified, and the e\’idence bearing on it 
will be presented in the following paragraphs. 

If we begin by comparing the most primitive chalicotheres with the 
most primitive titanotheres w'e find that the resemblances betw'een them 
are indeed striking. This is due to the fact that they are primitive, and 
aU primitive perissodactyls are very much hke each other — as was 
especially stressed by Dr. W. D. Matthew many times over. 

2 BuU.Amer.Mus. Nat. Hist., LXVILpp. 353-355. 

^Simpson, G. G. 1931. BuU. Amer. Mus. Nat. Hist., LIX, p. 282. 
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Naturally Eomoropus, the most primitive chalicothere, is very much 
like Lambdotherium and Eotitanops, the earliest titanotheres, and in 
turn it is like EoMppus, the earliest horse. All of these genera are char- 
acterized by their relatively small size, low primitive skulls, brachyodont 
teeth and their undifferentiated feet. These are characters that show 
their common origin; they are characters to be expected in any primitive 
perissodactyl. 

A comparison between the more advanced forms of the chalicotheres 
and the titanotheres will show how these two groups separated from each 
other during the course of their phylogenetic development, each follow- 
ing a different kind of anatomical development. In the chalicotheres the 
skull became rather horse-like, the neck was elongated, the legs became 
long, the front legs being longer than the hind legs, and the feet remained 
short and developed claws. On the other hand the titanotheres showed 
a trend toward the growth of excrescences on the skull (although this 
did not occur in all of the genera), the body tended to get hea\"y and the 
limbs were heavy. The feet had hoofs and were quite different from the 
feet of the chalicotheres. In both groups the teeth remained very similar 
to each other. In both groups there was a various reduction in the 
incisors. The chief differences in the cheek teeth are that in the chaU- 
cotheres the hypocone is attached to the metaloph, whereas in the 
titanotheres the hj^pocone is alwasre quite separate. 

In spite of the similarities of the teeth in the chalicotheres and the 
titanotheres, the differences in the skull, skeleton, and feet seem too 
profound to warrant a grouping of these forms in a single superfamily. 

A Comparison op Classifications 

There have been several attempts at a classification of the chali- 
cotheres, the most outstanding of which have been those of Holland and 
Peterson (1914), von Zittel as revised by Smith Woodward (1926), 
INIatthew (1929), and von Koeningswald (1932). 

Holland and Peterson (1914), in their monograph entitled “Osteol- 
ogy of the Chalicotheroidea,” presented the following arrangement for 
the chalicotheres. 

Order Ungulata 
Suborder Pehissodactyla 
Superfamily Chalicotheroidea 
Family Chalicotheriidae 
Subfamily Schizotheriinae 
Genera Schizothenum 
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Pernatherium 

Eomoi'opiis 

Phylotillon 

Subfamily Moropodinae 
Genera Moropus 

Nestoritherium 
Subfamily Macrotheriinae 
Genera Macrotherium 
Chalicotherium 
Circotherium 

In the earlier editions of von ZittePs ^Text Book of Palaeontology' 
no attempts vrere made to subdivide the chalicotheres ; the genera were 
listed under one heading. In Smith Woodward's revision of 1925, how- 
ever, the following arrangement of the group was presented. 

Order Ungulata 
Suborder Perissodactyla 
Family Chalicotheriidae 
Subfamily Schizotheriinae 
Genera Schizotherium 
Pernatherium 
Eomoropus 
Phylotillon 

Subfamily hloropodinae 
Genera Moropus 

Nestoritherium 
Subfamily Macrotheriinae 
Genera Macrotherium 
Chalicotherium 
Circotherium 

Obviously this classification has been adapted, without change, 
from the work of Holland and Peterson. The only difference to be noted 
is in the fact that no superfamily designation is used. 

In 1929 Dr. W. D. Matthew classified this group along somewhat 
different lines. His arrangement is presented below. 

Family Chalicotheriidae 
Subfamily Eomoropinae 
Genera Eomoropus 
Subfamily Chalicotheriinae 
A. — Brachyodont Series 
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GeneraTOZsenm 

‘IPernatherium 
Schizotherium 
Macroiherium 
Chalicotherium 
Circotherium 
B. — ^Hypsodont Series 

Genera Schizotherium (tentative for certain 

species) 

M or opus 

Phylotillon 

Nestoritherium 

This classification designed by Matthew is a great improvement over 
the previous classifications, for it not only is a better expression of the 
interrelationships of the various genera of chalicotheres, but it is also 
distinctive in that it embodies certain concepts of taxonomic and phylo- 
genetic significance that had not been realized by other authors. 

Dr. Matthew pointed out a fact that other authors had seemingly 
missed, namely that Eomoropus differs far more from the later Tertiary 
chalicotheres than they do from each other. Consequently he di\dded 
the family ChaJicotheriidae into two subfamilies, one containing Eomoro- 
pus, and the other containing all of the later Tertiary genera. This 
second subfamily, the Chalicotheriinae, he again split, into two series, 
A and B, based on the brachyodonty and the hypsodonty of the teeth 
respectively. In making this division of the Chalicotheriinae it may be 
possible that Matthew fell into one error by placing the genus Schizo- 
therium m the SB.me group ^uth Mac7'otheriu7n Siud Chalicotherium (series 
A of his classification). It would seem that Schizotherium is more truly 
referred to the second series, along with Moropus, Phylotillon, and Ancy- 
lotherium. Evidence in favor of this statement vill be brought out below. 

Of course, Matthew had especially in mind Schizotherium pilgrimi, 
a form of Lower Miocene age in which the molars are brachyodont and 
quadrate as in Macroiherium, This species would certainly fall into 
Matthew's series A. A close examination of the figure of S, pilgrimi 
would seem to show, however, that this form may not belong to the above- 
mentioned genus, but that it may rather be a primitive chalicotherine 
directly ancestral to Macrotherium. The questionable relationship of 
Schizotherium pilgrimi was recognized by Forster Cooper and by 
Matthew.^ 

^Matthew, W. D. 1920. Bull. Amer. Mus. Nat. Hist., LVI, p. 518. 
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Schizotherium pilgrimi [is] certainly not the milk dentition of Phylo- 
tillorij and has every appearance of being permanent dentition of a 
brachyodont chalicothere of quite small size and very primitive construc- 
tion of the teeth, the anterior transverse crest being more normally 
developed and protocone less isolated and less shifted in position than in 
any Miocene genus. I suspect that Cooper’s identification indicates that 
Schizoiherium belongs, some species at least, in the chalicotherine series 
as defined below, as the earliest stage of its development.” 

Dr. Matthew’s statement, quoted above, bears directly on the 
question of the relationships of Schizotherium turgaicum Borissiak, an 
Oligocene form from eastern Asia. This species was originally described 
as belonging to the genus Schizotherium^ but Koenigswald in 1932 re- 
ferred it to Mox:r other iurrij especially on the basis of its quadrate, brachyo- 
dont upper molars. 

A close scrutiny of the figures of S. turgaicum leads to the conclusion 
that this form is not a Macrotherium, as was supposed by Koenigswald, 
but rather is a much more primitive genus, possibly more primitive even 
than Schizotherium, S. turgaicum shows certain characters that relate 
it to the Eocene chalicotheres, Eomoropus and Grangeria, The quadrate 
upper molar may be a primitive character inherited from an Eocene 
ancestor such as Eomoropus, In the lower molars the metastylid is distinct, 
being rather separated from the anterior spur from the hypoconid — 
a primitive character found in most of the early Eocene perissodactyls. 
In the hind foot of S, turgaicum the astragalus is narrow, and its trochlea 
is relatively deep, as in the primitive Eocene perissodactyls. On the other 
hand, the neck of the astragalus is reduced, an advanced character, and 
its lower articular surface has a facet for the navicular only. In this last 
feature S, turgaicum shows a decided trend toward the Moropus type of 
astragalus. The metapodials of S, turgaicum are long, and in general 
they show a definite trend toward the long foot characteristic of Moro- 
pus and related genera. The phalanges are rather primitive. 

Thus we see that Schizotherium turgaicum is a primitive Oligocene 
chalicothere, showing many primitive heritage characters retained from 
its Eocene ancestors, but developing certain habitus characters that show 
a definite trend toward the typical Oligocene Schizotherium of Europe and 
Asia. If S, turgaicum is of the genus Schizotherium, then we must sup- 
pose that the genus shows two broad stages of development, an earlier 
one retaining many holdovers of Eocene heritage characters, and a 
later one in which the primitive characters are for the most part lost, and 
the definitive Schizotherium habitus characters are established. 
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It may be that Schizotherium turgaicum is a form close to the stem 
of the schizotherine branch of chalicotheres, just as Grangeria gobiensiSj 
recently described, is a primitive chalicothere approaching the beginnings 
of the chalicothcrino branch. This conclusion is suggested by a study of 
the astragalus in these forms, and although single characters are never 
to be taken as the absolute evidence for phylogenetic relationships, still 
in the case under consideration these single characters carry a consider- 
able degree of weight. S. turgaicum has no cuboid facet on the astragalus, 
which makes it like Moropus and other schizotherine chalicotheres; 
Grangeria has a very small cuboid facet on the astragalus, and this fore- 
shadows the condition typical of Chalicotherium and related genera. On 
the other hand, the teeth of S. turgaicum are much more primitive than 
the teeth of the typical Schizotherium^ so we have good reason to think 
that this eastern Asiatic form is less advanced in its phylogenetic develop- 
ment than are the characteristic Oligocene species of Schizotherium, The 
above suggested relationships may be represented in the following 
manner. 


Pleistocene 

P 

ostschizotfterium N’estoritherium 

1 1 

Pliocene 


Ancylotheriut 
1 

n Chalico 

1 1 

1 

-1 


Metaschizotherium 


Miocene 


Phyhtillm 


Schizotherium 


Moropus 


Macrotherium 
M. pilgrimi 


Oligocene 


I Oreinotherium 

S, turgaicum ^ ? — 


Eocene 


Eomoropus 


Grangeria 


Tinning now to the classification formulated by von Koenigswald 
in 1932, we see that the genus Schizotherium is grouped with Moropus, 
Phylotillon, etc., which would seem to be the correct expression of its 
relationships. 
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Family Chalicotheriidae 
Subfamily Eomoropinae 
Genus Eomoropiis 
Subfamily Chalicotheriinae 
Genera Chalicothenmn 
[Including 
Macrotherium 
Schizothmum turgaicum 
Schizotherium pilgrimi] 
Nestoritherium 
[Including 
Circotherium] 

Subfamily Scbizotheriinae 
Genera Schizothmum 

Metaschizotheriurn 

Colodus [Referring to Ancylotherium 
pentelici] 

Phylotillon 

Moropus 

Po8tschizotherium 

In his original classification, von Koenigswald listed the various 
species under the several genera. 

This classification, evidently based on Matthew^s classification of 
1929, contains certain inconsistencies. The genus Grangeria, named by 
Zdansky in 1930, is omitted. The genus Macrotherium is suppressed, 
and its species are considered as belonging to the genus Chalicotherium, 
a change the validity of which may be doubted. The name Colodus is 
rew'ed for Ancylotherium pentelici (Nestoritherium pentilici), notwith- 
standing the fact that Colodus is properly referable to Atelodiis pachy- 
gnathus. Then again, von Koenigswald made his twm subfamilies Chali- 
cotheriinae and Schizotlieriinae equal in rank to his subfamily Eomoropi- 
nae, in spite of the fact that Matthew had pointed out the necessity of 
regarding them as of lesser value than the Eomoropinae. In this regard, 
von Koenigswald overlooked the important fact that the two subdivi- 
sions of advanced chalicotheres are much more like each other than they 
are like the primitive subfamily, Eomoropinae, which would of course 
call for a recognition of them as lesser divisions in the classification of 
the chalicotheres. 
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A Classification op the Chalicotherioidea 

With the foregoing considerations in mind we may now turn to the 
question of the classification being proposed in the present paper. A 
few prehminary remarks may be in order at this point. 

The earliest known chalicotheres ai’e of Middle to Upper Eocene 
age, and are found in North America and in Asia. As indicated above, 
Dr. Matthew pointed out the fact that these prhnitive chalicotheres 
are in reality more nearly like the Eocene titanotheres and the other 
primitive perissodactyls than they are like the later chalicotheres. 
These Eocene forms are characterized by unspecialized skulls and feet, 
and a primitive perissodactyl dentition with the canines well developed. 

As the chalicotheres contmued into the Oligocene and into the later 
Tertiary, they would seem to have spht into two well-defined groups. 
One group, typified by Schizotherium and Moropus, is characterized by a 
rather elongated skull, elongated, hypsodont cheek teeth, a skeleton in 
which the fore and the hind limbs are of subequal length, and feet having 
long metapodials. The other group typified by Macrothenim and Chali- 
cotherium, is characterized by a skull in which the facial portion is short, 
the cheek teeth are quadi’ate and brachyodont, a skeleton in which the 
fore limbs are longer than the hind limbs, and feet having short meta- 
podials and flattened phalanges. 

This twofold division of the advanced chalicotheres would seem to 
be a natural one, for when it is tested in the light of our present available 
knowledge it would seem to hold true. Therefore, on the basis of the 
division of the chalicotheres into a primitive group and two advanced 
groups the following classification is presented. It is really a slight 
modification of Matthow^s classification of 1929. 

Order Perissodactyla 

Superfamily C'halicotherioidea 
Family Chalicotheriidae 
Subfamily Eomoropinae 
Genera Eoynoropm 
Grangma 

Subfamily Chalicotheriinae 
Tribe Chalicotherini 
Genera Chalicotherium 
Macrotherium 
Nestoritherium 
Oreinotherium 
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Tribe Schizotherini 
Genera Schizotherium 

M etaschizotheri am 
Moropus 
Phylotillon 
Ancylotherium 
Postschizotheri um 
Incertae Sedis 

Pernatherium 

A more detailed presentation of this classification is now offered. 

Order Perissodactyla 

Superfamily Chalicotherioidea 
Family Chalicotheiiidae 

Cheek teeth bunoselenodont; last upper premolars with two outer 
and one inner cusp, last lower premolars vdth double crescents; upper 
molars vdth W-shaped ectoloph, \\ith protoloph connecting protocone 
and paracone, and metaloph connecting metacone and hypocone; 
lower molars doubly crescentic with a separate metastylid, and the third 
lower molar \sithout a talonid except in the primitive genera. Auditory 
bulla large; orbit open behind; strong postglenoid and paroccipital 
processes; foramen lacerum anterius and foramen rotimdum enclosed in 
a common vestibule; alisphenoid canal present; mandible with a broad 
ascending ramus. Cerrical vertebrae keeled. Pelvis elongated; femur 
with or without third trochanter. Distal face of the astragalus articulat- 
ing with the navicular and cuboid or with the navicular only. Manus 
either tetradactyl or tridactyl; pes tridactyl; distal ends of metapodials 
with convex articulating surfaces; terminal phalanges deeply bifid, 
except (?) in the primitive genera. 

Subfamily Eomoropinae 

Primitive and of small size. Quadrate, brachyodont molars, with 
protoloph connecting protocone and metacone, and metaloph connect- 
ing paracone and hypocone; low’er molars with a separate metastylid; 
third lovrer molar with a talonid. First upper premolar and both upper 
and low^er canines present; lower canine more or less in series with the 
incisors; incisor formula variable. Manus tetradactyl; pes tridactyl; 
astragalus with or without a cuboid facet (in Grangeria and Eomoropus 
respectively). Metapodials and phalanges not highly modified as in the 
later chalicotheres. Limbs subequal in length. 
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Eomoropus Osborn, 1913 

Eomoropua amarorum (Cope) — Generic type. Washakie formation, Upper 
Eocene, Wyoming. 

Eomoropus annectms Peterson. Uinta formation, Upper Eocene, Utah. 
Eomoropus quadridentatus Zdansky. Ludian, Upper Eocene, Honan, China. 
Eomoropus major Zdanskv. Ludian, Upper Eocene, Honan, China. 

Eomoropus minimus Zdansky. Ludian, Upper Eocene, Honan, China. 


Gbangebza Zdansky, 1930 

Grangeria canina Zdansky — Generic type. Lower Oligocene (?), Shantung, 
China. 

Grangeria gohiensis Colbert. Irden Manha formation. Upper Eocene, Inner 
Mongolia. 


Subfamily ChaJicotheriinae 

Advanced genera of large size. Premaxillaries often, if not always 
edentulous. Canines and first upper premolar absent; upper molars 
quadrate to elongate; no third lobe on the last lower molar. Manus and 
pes higlily modified; femur with third trochanter. 


Tribe Clialicotheriiii 

Advanced genera of medium to very large size. Quadrate, brachyo- 
dont upper molars, with ectoloph bent lingually beyond the median line 
of the tooth; molar indices usually above 90; metastylid reduced in 
lower molars. Manus and pes tridactyl, manus longer than pes; trape- 
zium wanting; astragalus with a cuboid facet; articulating faces of the 
proximal phalanges tending to be parallel with the long axis of the bone; 
claws short; limbs imequal, the forelegs being much longer than the 
hind legs. 


Chalicothebittm Kaup, 1833 

Chalicotheriurn goldfussi (Kaup) — Generic type. Pontian, Lower Pliocene, 
Eppelsheim, Gennany. 

Chalicotkerium arUiquum (Kaup). Pontian, Lower Pliocene, Eppelsheim, 
Germany. 


NESTORiTHBEniM Kaup, 1859 

Nestoritherium sivalense (Falconer and Cautley) — Generic type. Upper Siwaliks, 
Lower Pleistocene, India. 

1 Nestoritherium sindiense (Lydekker). Manchar beds, Mio-Pliocene, Sind. 
Nestoritherium sinense (Owen). Lower Pleistocene, Wanhsien, China. 
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Macrotherium Lartet, 1837 

Macrotherium sansaniense Lartet — Generic type. Sarmatian, Upper Miocene, 
Sansan, France. 

Macrotherium grande Lartet. Sarmatian, Upper Miocene, Sansan, France. 

Macrotherium magnum Lartet. Sarmatian, Upper Miocene, Sansan, France. 

Macrotherium giganteum Gervais. Saimatian, Upper Miocene, Sansan, France. 

Macrotherium secundarium Filhol. Sarmatian, Upper Miocene, Sansan, France. 

Macrotheriujn minus Lartet. Sarmatian, Upper Miocene, Sansan, France. [The 
foregoing species are probably synonymous.) 

Macrotherium rhodanicum Deperet. Upper Miocene, La Grive St. Alban, France. 

Macrotherium salinum Forster Cooper. Chinji zone, Lower Siwaliks, Lower 
Pliocene, India. 

Macrotherium pilgrimi (Forster Cooper). Bugti beds. Lower Miocene, Balu- 
chistan. 

Macrotherium turgaicum (Borissiak). Oligocene, Siberia. 

Macrotherium brevirostris Colbert. Tung Gur formation, Upper Miocene, Inner 
Mongolia. 

Macrotherium maithewi (Holland and Peterson). Pawnee Creek formation, 
Middle Miocene, Colorado. 

Orbinotherium Russell, 1934 

Oreinotherium hilobatum (Cope) — Generic type. Cypress Hills beds, Lower 
Oligocene, Saskatchew’an. 


Tribe Sclnzothermi 

Advanced genera of medium to very large size. Elongated, hypso- 
dont molars, with ectoloph tending to be vertical, thus making the tips 
of the paracone and metacone on or outside of the median line of the 
tooth; molar indices usually below 90 ; metastylid not reduced. Manus 
tetradactyl, pes tridactyl; trapezium present; astragalus articulating 
with navicular only; articulating facets of proximal phalanges inclined 
to median axis of bones; limbs siibequal in length. 

ScHizoTHEBixrM Gervais, 1876 

Schizotherium priscum (Gaudry) — Generic type. Phosphorites, Oligocene, 
France. 

Schizotherium modicum (Gaudry). — ^Phosphorites, Oligocene, France. 

Schizotherium ingens (Filhol) . Phosphorites, Oligocene, France. 

Schizotherium wetzleri (Kowalevsky). Aquitanian, Oligocene, France. 

Schizotherium avitum Matthew and Granger. Ardyn Obo formation, Oligocene, 
Mongolia. 

Metaschizotherium von Koenigswald, 1932 

Meiaschizotherium fraasi von Koenigswald — Generic type. Upper Miocene, 
Germany and France. 

Metaschizotherium bavaricum von Koenigswald. Upper Miocene, Germany. 
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POSTSOHIZOTHBEIUM voii Koenigswald, 1932 

Postschizotherium chardini von Koenigswald — Generic type. Pleistocene, Ni- 
howan, China. 


Phyxotillon Pilgrim, 1910 

PhyloliUon naricus (Pilgrim) — Generic type. Bugti Beds, LfOwer Miocene, 
Baluchistan. 


Moeopus Marsh, 1877 

Moropus distans Marsh — Generic type. Harrison formation, Lower Miocene, 
Nebraska. 

Moropus elatus Marsh. Harrison formation. Lower Miocene, Nebraska. 

Moropus senex Marsh. Harrison formation, Lower Miocene, Nebraska. 

Moropus coohi Barbour. Harrison formation, Lower Miocene, Nebraska. 

Moropus maximvs Holland and Peterson. Harrison formation. Lower Miocene, 
Nebraska. 

Moropus hollandi Peterson. Han'ison formation. Lower Miocene, Nebraska. 

Moropus petersoni Holland. Harrison formation. Lower Miocene, Nebraska. 

Moropus parvus Barbour. Harrison formation, Lower Miocene, Nebraska. 
[The foregoing species probably, for the most part, are synonymous.] 

Moropus merriami Holland and Peterson. Virgin Valley formation. Middle 
Miocene, Nevada. 

Moropus oregonensis (Leidy). Bridge Creek bods, Miocene, Oregon. 

AEOYLOTHERitTM Gaudiy, 1863 

Ancylotherium pmtelici (Gaudry and Lartet) — Generic tjrpe. Pontian, Lower 
Pliocene, Pikermi, Greece and Samos Island. 

Of Uncertain Position 

Pematherium rugosum Gorvais. Eocene, France. 

The Evolution op the Chalicotheres 

The chalicotheres would seem to have had their beginnings as small, 
unspecialized perissodactyls in North America. Eomoropus amarorum 
from the Eocene of Wyoming, a genus very close to the primitive titano- 
theres, is our first record of a definitely ancestral chalicothere. During 
the closing stages of the Eocene period the descendants of Eomoropus 
migrated from North America to Asia, probably by way of a trans-Bering 
land bridge, and in the oriental continent they spread over a broad area, 
enjoying a long period of untrammeled development. These primitive 
chalicotheres persisted through the uppermost stages of the Eocene in 
Asia and hdd over into the lower stages of the Ohgocene, and they may 
be regarded as rather directly descended from Eomoropus of North 
America. They are represented by two genera, namely Eomoropus and 
Grangeria, 
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From these generalized Eocene chalicotheres two specialized phylo- 
genetic branches arose and developed through the middle and upper 
portions of the Tertiary epoch. One of these groups, the Chalicotherini, 
typified by quadrate, brachyodont upper cheek teeth and short feet, was 
mainly Eurasiatic in its distribution. It enjoyed a long period of phylo- 
genetic evolution through the Miocene and the Pliocene and into the 
Pleistocene, and it spread throughout Europe and Asia. It would seem, 
also, that in the Miocene certain members of this gi*oup (Macrotherium) 
crossed from Asia to North America. 

The other group, the Schizotherini, typified by hypsodont, elon- 
gated cheek teeth and long feet, inhabited both Eurasia and North 
America. In the Oligocene the members of this group are well defined 
in Eurasia, but whether they were present in North America or not, is a 
question difficult to decide at this time. Chalicothere remains in the 
Oligocene of North America are extremely rare, to say the least. In the 
Miocene, however, we find members of this group in the Old World 
{Phylotillon) and in the New World {Moropus). This line persisted 
through the Lower Pleistocene in Europe and Asia. 

Did the chalicotheres originate in North America, migrate to Asia, 
and then become extinct in America, only to reappear in a subsequent 
counter-migration from Asia. Our present knowledge of the distribu- 
tion of the group would lend some weight to this idea. For instance, 
Eomoropus appears in the Eocene in North America, and slightly later 
in the Upper Eocene or Lower Oligocene of Mongolia and Cliina. Then 
through the Oligocene we have no very conclusive records of chalico- 
theres in North America, although their remains are relatively common in 
Europe and Asia. Finally the two branches of advanced chalicotheres 
are found in North America, where they persist for but a short time. 
In Eurasia, however, these two branches of advanced chalicotheres 
undergo a considerable degi*ee of adaptive radiation, and persist until 
and through the early Pleistocene. 

Cope described ^'Chalicotherium ' bilobatum from the Oligocene of 
Saskatchewan, on the basis of a veiy fragmentary specimen. Russell 
has recently made this species the type of a new genus, Orebiotherium, 
Unfortunately the status of this form is still a matter of some doubt. 

Perhaps there 'was a series of migrations and counter migrations 
bet'ween North America and Asia. Perhaps the Old World was the 
center of adaptive radiation for the advanced chalicotheres, 'whereas the 
New World offered a haven for certain immigrant and restricted forms. 

Of course these suppositions are little more than tentative specula- 
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tions. It must be admitted that the lack of chalicotheres in the Oligo- 
cene of North America is pui*ely circumstantial, dependent on the 
chances of discovery and consequently is not a real index as to the 
presence or the absence of the group in the New World. If some really 
well-preserved remains of the Schizotherini were to be found in the Oligo- 
cene of North America, we would be justified in regarding Moropus as a 
truly autochtonous type, but imtil such a discovery is made, the pos- 
sibility of Moropus being an immigrant form, descended from ScUzo- 
therium of Eurasia, remains strong. At any rate, from the above con- 
siderations, we may conclude that the chalicotheres form a group of 
North American origin, but primarily of Eurasiatic radiation. 
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DISTRIBUTIONAL AND PH'YLOGENETIC STUDIES ON 
INDIAN FOSSIL MAMMALS. IV 

THE PHYLOGENY OP THE INDIAN SUIDAE AND THE ORIGIN 
OP THE HIPPOPOTAMIDAE 

By Edwin H. Colbbkt 
The Phtlogbott op the Indian Sxjidae 

During the middle and later portions of the Tertiary period, Ttidia. 
was a great center for the adaptive radiation of tlie Suidae. The fossil 
remains of pigs are numerous in the Siwalik deposits of the northern 
Punjab, and they represent a variety of types indicative of the phylo- 
genetic plasticity of the suid group. Here, in one locality, in a series of' 
deposits ranging in age from Upper Miocene to Lower Pleistocene, may 
be found almost the complete phylogenetic history of the Suidae, from 
the most primitive, undifferentiated types to the very advanced, highly 
specialized genera. The following remarks will constitute a brief 
review of the Indian fossil Suidae, as found in the Siwalik Series, with 
especial emphasis on their relation to the general phylogenetic Idstory 
of the group. 


Previous Studies on Siwalik Suidae 
Of course the first serious student of fossil pigs from the Siwalik 
beds was Hugh Falconer, the founder of Vertebrate Palaeontology in 
India. In the ‘Faima Antiqua Sivalensis,’ part 8, published in 1847, 
several genera and species of Suidae were named and illustrated. Fal- 
coner did not, however, contribute anything in the manner of a survey 
or a systematic study of the Indian fossil Suidae that he had named. 

In 1884, Richard Lydekker published his ‘Siwalik and Narbada 
Bunodont Suina’ in the ‘Palaeontologica Indica.’ This was a detailed 
monograph on aU of the Indian fossil pigs known at the time, and al- 
though Lydekker did not discuss the phylogeny of the Suidae, he did 
consider, in his descriptions of the various species of Siwalik suids, the 
probable relationships of these forms to each other and to other pigs. 

In 1899, Hans Stehlin published ‘Geschichte des Suiden Gebisses,’ a 
lei^hy monograph on the evolution and structure of the teeth in the 
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Suidae. In this work were included descriptions of the teeth of the 
various genera and species of Siwalik pigs. 

Dr. Guy E. Pilgrim brought out, in 1926, his monograph entitled 
'The Fossil Suidae of India.’ This was a complete review of the species 
known to Lydekker, and in addition Pilgrim described several new 
genera and a number of new species on the basis of specimens discovered 
by himself in the Punjab. Pilgrim’s explorations in the Kamlial and 
Chinji horizons of the Lower Siwaliks, faunal zones unknown to Lydek- 
ker, greatly augmented the number of species and genera of suids from 
the Siwaliks. In this monograph, Pilgrim presented a large chart that 
diagramed the phylogenetic classification of the Suidae. 

Pilgrim’s phylogenetic diagram for the Suidae is noteworthy be- 
cause of the detail in which it is carried out, based as it is on his impor- 
tant and careful studies of the Siwalik pigs in the London and the Cal- 
cutta museums. It would seem to me, however, that this phylogeny as 
presented by Pilgrim, is unduly complex, due to the fact that he has 
placed great weight on rather small differences of dental structure in his 
formulation of a classification for the group under consideration. In 
making this criticism I follow the lead of Dr. Matthew, who expressed 
a similar opinion in 1929, in the following manner. 

"Doctor Pilgrim has recently monographed the Indian Suidae, but 
his methods appear to me to place too much weight upon one or two un- 
supported differentiation characters, allowing not enough for individual 
variation, and resulting in an extraordinarily complex an’angement which 
would be far more complex if the same methods were applied to all the 
Old and New World suillines, instead of only to the Indian groups.”^ 

In the following pages there will be presented brief discussions of the 
several genera of Siwalik Suidae. Species will be considered incidentally, 
where they may come into the discussion. Finally, a phylogeny for the 
Siwalik pigs vnR be outlined, which may be compared dii*ectly vuth Pil- 
grim’s phylogeny of 1926. 

A Discussion of the Indian Suidae 

In the discussion to be offered below the Suidae are considered as 
di\isible into several phylogenetic groups or branches. Each of these 
groups is supposed to be a phylogenetic unit, and as such each is dis- 
cussed. The Siwalik Suidae have been di^dded in the foUo^ring manner. 

3^Maiihew» W. D. 1929. BulL Anier. Mus. Nat. Hist., LVI, p. 456. 
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Group I — Palaeochoerus 
Group II — lAstriodon 

Group III — Conoh yiLS-Siva^hoerus-Tetriiconodon 
Group IV — IHcoryphockoeriL8-Sus--[Pkacochoerm] 
Propoiamochoeru^PotarnochoeruB 
Hyosus-Sivahus-Hippohyus 
Group V — Lophockoerus 
Group VI — Sanitherium 

Group I 

Palaeochoerus 

Although the remains of Palaeochoerus are not common in the Si- 
walik Series, still they are present to a degi*ee sufficient to establish the 
genus as having lived tlirough Lower and Middle Siwalik times. Here is 
an example of the persistence of a primitive, ancestral form to a period 
much later than its typical time of phylogenetic development, so that it 
exists side by side with its specialized descendants. 

Palaeochoerus may be considered as close to the stem form for aU of 
the Suidae, and it first appears in the Oligocene of Eurasia. It is struc- 
turally primitive, being of small size, with an unspecialized type of skull 
and with bunodont, simple cheek teeth. From Palaeochoerus the later 
Tertiary pigs developed along several lines of adaptive radiation, char- 
acterized by a considerable diversity of skull form and of tooth structure. 

The species of Palaeochoerus in the Siwalik Series are quite similar 
to the typical Palaeochoerus of the Emasiatic Oligocene, so we are 
justified in the conclusion that the genus persisted on from the Oligo- 
cene into the Middle Pliocene in India, without undergoing any appreci- 
able evolutionary changes. Thus Palaeochoerus in India is a primitive 
suid, structurally ancestral to the advanced genera with which it is 
contemporaneous. 

Group II 

Listrxodoh 

The genus Listriodon is very abundant thi’ough the Lower Siwaliks, 
and it persists on into the lower portions of the Middle Siwaliks. This 
form must have split off at an early date from the primitive Palaeochoerus 
type of ancestor, for it is specialized in an aberrant manner, quite sep- 
arated from the more normal kinds of pigs. 

Listriodon pentapotamiae the most common species of the genus in 
India, is closely related to Listriodon splendens of Europe and to Listrio- 
gon mongoliensis of Asia. It is characterized by its very lophodont 
molar teeth, which in structure closely resemble the teeth of a tapir, by 
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its heavy upper canines and its laterally directed lower canines. The 
genus Listriodon is also characterized by its rather long, low skull, in 
winch the orbit is set back behind the thii'd molar making the preorbital 
portion extraordinarily long for a suid of such a geologically early 
development. 

In the Kamlial zone of the Lower Siwaliks there is a primitive, 
bunodont Listriodon which gives us a clue as to how the transition from 
the more normal suid to the listriodont type took place. This form is 
the species, L. guptai. It is characterized by its small size and its buno- 
dont molars, in which the cross crests, so typical of the more advanced 
listriodonts, are as yet imperfectly developed. 

Group III 

CONOHYUS-SlVACHOBRUS-TKTRACONODOMf 

The genus Conohyus^ a suid of relatively primitive form, is closely 
related to the genus Hyotherium, foimd in Europe. Hyotherium is ob- 
viously a fairly direct descendant from Palaeochoei'uSj shoving advances 
over the primitive Oligocene genus, mainly in its larger size, its somewhat 
more elongated skull, and its slightly more advanced molar teeth. Now 
Conohyus is quite similar to Hyotherium in a majority of its features, 
but it is distinctive especially by reason of its greatly enlarged third and 
fourth premolars. There are also certain skull characters of Conohyus 
that set it apart, as has been set forth in a recent paper descriptive of the 
first known skull from the Siwalik Series.^ Features of special interest 
are the deeply expanded zygomatic arch, which projects below the occlu- 
sal line of the cheek teeth, and the rather elongated preorbital portion. 
In this discussion, however, we are particularly interested in the evolu- 
tion of the cheek teeth. 

Conohyus is a Lower and Middle Siwalik genus. In the Middle and 
Upper Swaliks are two genera that are undoubtedly derived from Cono- 
hyus. These are Sivachoerus and Tetraconodon, suids of gigantic size in 
which the last two premolars are greatly enlarged. Sivachoerus is the 
more generalized of the two, for the development of this form from 
Conohyus has been accomplished mainly by an increase in size and by a 
certain amount of complication of the cheek teeth. The last two pre- 
molars are large, but proportionately they are not very much different 
from the same teeth in Conohyus. Tetraconodon, on the other hand, is 
marked not only by its great actual increase in size over the ancestral 
type, but also by a very great proportional increase in the last tw'o pre- 

K3olbert, E. H. 1933. Amer. Mus. Novitates, No. 621. 
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molars, so that they have become really gigantic as compared to the pre- 
molars ahead of them and the molars behind them. The increase in size, 
both actually and proportionally, in Tetraconodon, has been accom- 
panied by the development of a heavily rugose surface on these teeth. 

We see that the evolution of Sivachoerus and Tetraconodon from 
Conohyus has followed the same general trend in both of the advanced 
genera, but that the development of Tetraconodon has been much more 
rapid and has advanced to more specialized ends than is the case with 
Sivachoerus. Therefore we may imagine these two genera as the terminal 
members of a dichotomous branching from the ancestral Conohyus 
type. 

Group IV 

Dicobyphocboebus-Sus-Phacochokbits 

Pbopotauochoebus-Fotamochoebus 

Htosus-Sitahyus-Hippohtus 

This group is composed of a variety of genera rather closely related 
to each other, but which, nevertheless, represent a fairly wide range of 
adaptive radiation. These are the advanced and what we might call 
the “normal” suids. They are typified by the elongation of the skull, 
the complication of the cheek teeth, and by the various development of 
fighting tusks. 

The genus Dicoryphochoerus, described by Pilgrim, may be con- 
sidered as approximating the stem, or perhaps more properly the central 
branch of this phylogenetic group. D. haydeni, a species found in the 
Chinji zone of the Lower Siwaliks, would seem to represent the most 
primitive species of the genus, and consequently it would seem to be 
typical of the ancestor of this entire phylogenetic group. It is a medium- 
sized suid in which the cheek teeth have not developed the complexi- 
ties so characteristic of the later members of this group. That is, the 
accessory conules so abundantly developed in the more advanced genera 
are, in this form, conspicuously absent, and the third molar is relatively 
short. 

The later species of Dicoryphochoerus are considerably advanced 
over D. haydeni, both in size and in complexity of the cheek teeth. The 
species D. titan attains a size that might be called almost gigantic. In 
the phylogenetic advance of this genus, however, the tendency of the 
cheek teeth is to retain their primitive shortness, rather than to len^hen 
anteroposteriorly, as is the case with the genus Sus. Even D. titan, the 
most advanced species of tire genus, has a third molar that is relatively 
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quite short, in spite of the degree of complexity that niai'ks its crown 
pattern. 

The genus Sun would seem to have branched out from the primitive 
Dicoryphochoerun haydeni. Sus has paralleled Dicoryphochoems in its 
evolutionary history, but whereas the teeth of Dicoryphochoems are 
short, the teeth of Sus become greatly elongated. These differences of 
phylogenetic expression are shown in the skulls of the two genera, cor- 
relative with their development in the teeth. The skull of Dicorypho- 
choerus is comparatively short and deep, whereas the skull of Sus is 
very long, with an elongated preorbital portion. 

One of the Siwalik species, namely Sus faleoneri, would seem to be 
more or less in a chrect line leading to the genus Phacochoerus, now 
found in South Africa. Sus falcmeri is quite a large pig in which the 
skull and the teeth are greatly elongated. The orbit of tins Siwalik 
species is set far back, behind the last molar, a character foreshadowing 
the extreme posterior placement of the orbit in the wart hog. The glenoid 
of the Siwahk form is raised, and as a corollary to this the ascending ra- 
mus of the mandible is high. These again are chai'acters foimd in Phaco- 
choerus. Then again, the jugal of Sus faleoneri is rather heavy, which 
would seem to be a development in the line of Phacochoerus. Turning 
to a consideration of the mandible, we see that the symphysis of the 
Siwalik species is heavy and long, much as it is in the African genus. 
The third molai' of Sus faleoneri is very suggestive of that tooth in 
Phacochoerus, because it is greatly elongated, and tliis elongation has 
caused the talon and the talonid to become dmded into a longitudinal 
series of lateral and median conules, which when worn form a pattern 
that shows incipient stages toward the wart-hog pattern. Of coiuse, 
Phacochoerus is a highly specialized pig and it shows many characters, 
such as the extreme reduction of the cheek dentition anterior to the last 
molar, the posterior, high orbit and the like, that are not found in Sus 
faleoneri. Recently some Pleistocene phacochoeres have been dracribed 
from South Africa by van Hoepen,^ and some of these, notably the 
genus Kolpochoerus, help to bridge the gap between Sus faleoneri and 
Phacochoerus. Thus it would seem reasonable to suppose that Sus 
faleoneri of the Siwaliks is a species close to the point where the phylo- 
genetic branch of phacochoeres split away from the normal pigs. 

Another branch from the general Sus stem would seem to be that of 
the Hyosus-Hippohyus line. This branch is represented in ascending 


^ \Van Hoepen, E. C. N., and van Hoepen, H. E. 1932. 
sionale ^lusemn, Bloemfontein,’ II, Pt. 4, pp. 39-62. 
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order by the genera Hyosus and Sivahyus (possibly synonymous \\ith 
each other) and by the genus Hippohyus. It was characterized by the 
development in the molar teeth of a very complex system of cones and 
conules, which when worn form an exceedingly complicated enamel 
pattern. Moreover, the teeth became quite hypsodont. On the other 
hand, the skull retained a primitive feature in that it remained rather 
short with a comparatively centrally placed orbit, and a rather short 
preorbital portion. The skull was specialized in the development of 
very heavy zygomatic arches. Although, at first glance, the teeth of 
Hippohyus would seem to be extraordinarily different from the usual pig 
tooth, they may be resolved, when subjected to a cai*eful analysis, to the 
pattern characteristic of Sus, This shows the basic relationsliip of 
Ilippohyus to Sus and it shows that the specializations in the former 
genus are those of degree rather than of kind. 

Hyosus and Sivahyus are small genera with complexly folded enamel 
ill the molars. They are dhectly ancestral to Hippohyus, which differs 
from them mainly by virtue of its gi’eater size and its more hypsodont 
teeth. 

Finally we come to a consideration of the genera Propotamochoerus 
and Potamochoerus, I camiot agree to Pilgrim^s interpretation that these 
genera are widely divergent from Dicoryphochoerus and Sus, It would 
seem to mo that they arc, on the contrary, very close to the Sus line, and 
that their differences from the Sus branch of development are for the 
most part of a minor character. Pilgrim made a great point of the differ- 
ences ill the last lower premolar in these two groups. In the Potamo- 
choerus line the last lower premolar consists of a single cone, with some- 
tunes a veiy minute cone behind it and accessory upon it. On the other 
hand, in Dicoryphochoerus and Sus the last low^er premolar has the form 
of a doubh' cone, with th(‘ two apices closely appressed and either in 
liiK^, one behind the othc^r, or slightly oblique, so that the posterior one is 
sonu'whal internal io the anterior one. Other differences accompany 
these distinctions in tJio iiremolars. In the Potamochoerus group the 
cheek t('('th are on the whole k'ss complicated than they are in the Sus 
group, and likewise, the skull in the former group tends to be slightly 
stocki(M* than it is in the latter group. But these, it seems to me, are not 
differences of fundamental import. Basically, on the evidence of skulls, 
jaws and teeth, the two groups of suids under discussion would seem to 
be veiy much like each other. Therefore, we may imagine them split- 
tmg apart late in the Tertiary period, retaining their similar heritage 
characters, but developing habitus characters that set them slightly 
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apart one from the other. It would seem logical to suppose that this 
division of the two groups occurred during Lower Siwalik times. Propch 
tamochoerus salinus and Dicoryphochoerus haydenij Chinji forms that 
may be taken as fairly well representative of the most primitive species 
of the two groups now under consideration, are certainly very much like 
each other. 

Propotamochoerus is like Potamochoerus, but it is slightly more 
primitive in structure. The molar teeth are perhaps a little less complex 
in the former than they are in the latter, and the third molar is less 
elongate. 

Group V 

Lophochoeetts 

The genus Lophochoerus was erected by Pilgrim in 1926 to include 
some very small supposedly suid jaws from the Lower and Middle 
Siwaliks. As defined by Pilgrim, this genus is distinguished by its semi- 
selenodont molar teeth, in which respect it closely resembles the primi- 
tive but aberrant European Miocene suid, Choerotherium. Pilgrim dis- 
tinguished this genus from Choerothenurrii however, by its stout, conical 
P 4 . The manner in which Lophochoerus is related to the other suids is a 
question of some diflSiculty. Pilgrim has suggested that it is an offshoot 
from the Propotamochoerus-Potamochoerus stem. 

Group VI 

Sakithebium 

Sanitherium is a very small, rather aberrant genus of Siwalik suids, 
seemingly derived from the Dicoi'yphochoerus-Sus branch of phylo- 
genetic development. It is characterized by its rather elongated molars, 
having infolded cusps, and by the beaded cingulum around the bases of 
the cheek teeth. 

The accompanying figure presents a chart embodying the above 
outlined ideas concerning the phylogeny of the Siwalik Suidae. The 
several phylogenetic groups as presented in the foregoing paragraphs are 
indicated by branching lines, and the species most typical of them are 
placed at their proper stratigraphic levels. Only the species that are 
considered to be of true worth are included in this chart. A number of 
Pilgrim’s species, which are possibly synonyms of the species placed on 
this chart, are not here included. 

It will be noticed that the present phylogenetic chart differs from 
the chart outlined by Pilgrim in 1926 by its greater simplicity. This 
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difference is due to certain fundamental differences of thought. Dr. 
Pilgrim considers the Suidae to be polyphyletic down to the base of the 
Eocene, but I consider the Suidae to be monophyletic through the 
earlier portions of the Tertiary period. According to my idea the pigs 
did not begin theii’ adaptive radiation mitil some time in the Oligocene. 

The Origin of the Hippopotamidae 

Three explanations for the origin of the Hippopotamidae have been 
advanced during the course of the past hundred years. These are listed 
below. 

1. — The Hippopotamidae have been derived from the Suidae, a 
view advocated by various authors, and recently supported by Matthew. 

2. — The opposite theory is the one that would derive the Hippo- 
potamidae from the Anthracotheriidae. This idea was especially 
supported by Andrews, but before him Falconer and Lydekker, had 
suggested a relationship between these two families, basing theh* con- 
clusions particularly on the HippopotamusAike habitus of the antraco- 
there genus Merycopotamus, 

3. — A recent theory has been advanced by Miss H. S. Pearson, w^ho 
would derive the Hippopotamidae from certain Eocene bunodonts, 
notably Cebochoerus, 

Good arguments may be elicited in favor of any one of these theories, 
for there can be found in the genus Hippopotamus characteristic pig, 
anthracotherine, and cebochoerid features. The problem is: how to 
evaluate this assemblage of characters found in HippopotamuSj and to 
w’hich ones emphasis should be given. Perhaps the problem is beyond 
solution at the present time, but at least it may be attacked, and the 
various possibilities presented by it may be carefully considered. Such 
a procedure will be attempted in the following pages. 

Characters op the Groups Under Consideration 

First let us turn to a brief review of the diagnostic characters of the 
Hippopotamidae, of the Anthracotheriidae, of the Suidae, and of Cebo- 
choerus (often set apart as a separate family, the Cebochoeridae). 

Hippopotamidae 

The primitive dental formula is retained except in the modern genus 
Hippopotamus, in which form one incisor, probably the second, is lost. 
In the more primitive genera the central incisor is of normal size, but in 
the advanced forms, such as Hippopotamus, this tooth is greatly en- 
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larged. The canines ai’e lai*ge, directed vertically, and their surfaces are 
heavily striated longitudinally. The anterior premolars consist essen- 
tially of a single cone. The fourth premolar above and below is more 
complex, being made up of an outer and an inner cone in the upper tooth, 
and of two closely appressed lateral cones and a low posterior cone in 
the lower tooth. The molars are composed in each case of two pairs of 
trefoils, with the bases of the trefoils directed toward the midline of the 
tooth. There is no talon nor talonid in the last molars. All of the cheek 
teeth have well-developed cingula. 

The skull in the Hippopotamidae is highly specialized. The orbit is 
elevated, with a well-developed postorbital bar. The maxilla is expanded 
above the heavy canine. The occiput is vertical and broad. The 
glenoid is low, being but little raised above the occlusal line of the 
molars. The pai'occipital processes are short and the bullae are low and 
only moderately expanded. The basicranial foramina are coalesced 
around the bulla. The external auditory meatus is long and directed 
upward. The nasals ai-e expanded at the base. 

The mandible is veiy heavy, with a broad symphyseal region, and 
with a large, ventrally produced angle. 

The body is heavy, and the legs are relatively short. The foot has 
four functional toes. 


Anthracotheriibae 

In the anthracotheres there is a full dental formula. The canines 
are directed vertically and are rather large. The premolars are simple, 
being composed of a single cone in the anterior members of the series, 
and of an outc^r and an inner cone in the fourth upper premolar. The 
molars are buiio-selenodont, the upper ones consisting of four crescentic 
cusps (with a fifth cusp, the protoconule present in the more primitive 
forms), and the lower ones consisting of two outer crescentic cusps and 
two inner conical cusps. There is a well-developed talonid in the last 
lower mohu*. 

The primitive Eocene anthracotheres have an unspecialized skull, 
but in some of the more advanced Pliocene and Pleistocene forms the 
skull becomes highly specialized. The genus Merycopotamus, found in 
the Upper Siwaliks, has an elevated orbit, whereas the more primitive 
genera do not have the orbit raised. The occiput of the anthracotheres 
tends to be rather broad, especially in the larger and heavier forms. The 
glenoid is relatively low. The paroccipital processes are short and the 
bullae are low and but moderately expanded. The external auditory 
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meatus is rather short. The basicranial foramina are quite separate in 
the primitive forms, but in some of the advanced genera, such as Mery- 
copotamus, they are coalesced around the bulla — an advanced artio- 
dactyl character. 

The mandible is characterized by its shallow horizontal ramus. In 
Merycopotamus the symphysis is very heavy and broad, and the angle is 
produced ventrally in a manner extraordinarily similar to the ventrally 
produced angle in the Hippopotamidae. 

Merycopotamus is a heavy bodied animal ; the more primitive anthra- 
cotheres are naturally more slenderly built. The foot is functionally 
four-toed. 


SniBAE 

The full dental formula is retained in the primitive pigs, but in 
some of the specialized genera there may be a reduction of incisors, 
premolars, and molars. The canines are almost invariably directed out- 
ward, or outward and upward. The cheek teeth ai*e bunodont, and in 
the more advanced suids there is a strong tendency toward the produc- 
tion of numerous accessory conules. The premolars are rather compli- 
cated, so that even in the anterior members of the premolar series there 
is generally a high cone or two appressed cones, with a low internal 
shelf in the upper teeth and a low posterior heel in the lower teeth. The 
last upper premolar usually consists of two outer cones and one inner 
cone, but the last lower premolar is made up of the characteristic high 
central cone or cones and the low heel. In the primitive suids the molars 
consist, each one, of four simple cones, and in the last molars above and 
below there are simple talons and talonids. Very early, however, in the 
phylogenetic history of the Suidae there is a very strong tendency 
toward elongation of the molars, especially the third molar, and the 
production of numerous accessory conules. The last molar may be- 
come extremely long, by a process of lengthening the heel, and the cusps 
may become quite numerous. 

The skull in the Suidae is marked by its tendency to elongate, espe- 
cially in the preorbital region. This is accomplished not only by a draw- 
ing out of the face but also by a backward and sometimes an upward 
migration of the orbit. The zygomatic arch tends to expand, both 
laterally and vertically. The glenoid is invariably high, so that the man- 
dibular articulation is raised above the occlusal line. As a corollary to 
this high glenoid, the paroccipital processes are long, and the bullae are 
expanded ventrally. The basicranial foramina are coalesced around the 
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bulla, except in the most primitive suids. The external auditory meatus 
is long and directed upward. The occiput is narrow, and it overhangs the 
condyles. 

The mandibular symphysis is narrow and the angle is not produced 
ventrally. The ascending ramus is high. 

The body is compact, and the legs are moderately long. There are 
but two fxmctional toes; the lateral digits, although well developed, do 
not touch the groimd. 

Cebochoesus 

Cebochoerus is an Eocene artiodactyl from Europe. Although it is 
primitive in its general aspect, it does show certain well-marked speciali- 
zations that set it apart as a definitely aberrant form. The full dental 
formula is retained, at least in the mandible. There is some reason to 
believe that some of the upper incisors were absent. The upper canine is 
rather small and vertical, and the lower canine is incisiform and in series 
with the incisors. Both upper and lower first premolars are specialized 
to assume the function of canines. The other premolars are simple in the 
mandible, but in the maxilla the fourth premolar is laterally expanded so 
that it consists of an outer and an inner cusp. The molars are quadrate 
above with five cusps, and below they are but sHghtly elongated and 
have foxir cusps. There is a very small talonid in the third lower molar. 
Accessory cusps and cingula are lacking. 

The skull of Cebochoerus is short and deep, with the orbit centrally 
placed. The occiput is vertical and very broad, resembling in this 
respect, and to a certain degree, the occiput in the anthracotheres or the 
hippopotamuses. The glenoid is low, being raised but little above the 
occlusal line, and as an accompaniment to this character the paroccipital 
processes are short. The bulla is small and the basicranial foramina are 
separate, as might be expected in a genus of Eocene age. The external 
auditory meatus is short and extended laterally. The zygomatic arch 
is rather long, but it is not specialized in any way. 

The mandible is very deep, especially in the posterior portion. The 
symphysis is fairly heavy and the ascending ramus is low and wide. 

The skeleton is imperfectly known. 

These are the salient characters of the several mammahan groups 
being considered in connection with the problem of the origin of the 
Hippopotamidae. Let us now turn to an evaluation of the resemblances 
and differences between these several types of mammals, in an attempt 
to discover which of them is most closely related to the Hippopotamidae. 
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We will first discuss, in a comparative fasliion, the resemblances and 
differences existing between the Hippopotamidae, the Suidae, and the 
Anthracotheriidae. 

A Comparison of the Hippopotamidae, Anthracotheriidae, and 

Suidae 

A. — Dentition 

If the Hippopotamus molar pattern was derived from the suid molar 
pattern the following steps were involved. 

1. — Coalescence of certain accessory conules with the primary cusps 

of the suid molar, to form the trefoil of the hippopotamid 
molar. 

2. — Suppression of all superfluous accessory conules. 

3. — Shortening of the tooth and the elimination of the heel in the 

third molar. 

If the Hippopotamus molar pattern was derived from the antliraco- 
therine molar* pattern, this derivation followed the following phylogenetic 
course. 

1. — Transformation of the anthracothere crescents into the Hippo^ 
potamus trefoils. 

It at once becomes apparent that the steps involved in the trans- 
formation of an anthracotherine molar into a Hippopotamus molar are 
much simpler than those required for the change of a suid molar into a 
Hippopotamus molar, a fact that favors the view that the Hippopotamidae 
may have been derived from the anthracotheres. 

The manner in which the anthracothere or the suid molars may 
have been changed into a Hippopotamus molar are shown in the accom- 
panying illustration (Fig. 2). 

Perhaps it might be well at this point to make a few explanatory 
remarks regarding the figure illustrative of the discussion now being 
presented. 

Conohyus is chosen as a fairly primitive suid, of a kind that might 
have been structurally ancestral to the Hippopotamidae. If the Hip- 
popotamidae were derived from the Suidae, they must have sprung from 
some primitive type of suid, because all of the more advanced pigs 
trend away from the Hippopotamus habitus too definitely to be considered 
as probable ancestral forms. Even Conohyus is probably far too ad- 
vanced along the suit habitus to constitute a very good ancestral type. 
It is used here because it is rather primitive, and because it is known 
from complete dentitions, a skull and a mandible. Merycopotamus is 
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Fig. 2. The origin and evolution of the tooth pattern in the Hippopotamidae. 

A, A'. Upper and lower third molaiu of Hexaprotodon sivdlensis. 

B, B'. Upper and lower third molara of Conohym sindiense, 

C, C'. Upper and lower thii’d molars of Merycopotamus dissimiLis, 

ba, b'a'. Hypothetical intermediate stages between the Suidae and the Hip- 
popotamidae. 
ca, c'a'. 

the Hippopotamidae. 

From Falooner and Cautley, Forster Cooper and Pilgrim. Figures not to scale. 
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chosen as an anthracothere approximating to a considerable extent the 
type that mi gh t have been ancestral to the Hippopotamidae. Really 
primitive hippopotami are not known, a fact the significance of which 
will be pointed out below, so it becomes necessary to use a form not 
greatly different from the modern Hippopotamus. Hexaprotodon, from 
the Siwaliks, is chosen, because it is slightly more primitive than Hip- 
popotamus, and because it is known from adequate material. 

On the left side of the chart are shown the steps involved in the 
transformation of a primitive suid molar into an Hippopotamus molar. 
This change involves the concrescence of accessory conules writh the 
primary cones, to form trefoils, and in addition, a distinct shortening 
of the tooth. 

On the right side of the chai-t are shown the steps involved in the 
transformation of an advanced anthracothere molar into a Hippopotamus 
molar. This change involves in the upper molars the expansion of the 
^‘barrels” of the paracone and the metacone and the suppression of the 
inner crescents of these two cusps, and concomitantly a buccal growth of 
the inner portion of the protocone and of the metaconule. In the lower 
molars there would have been a lingual growiih of the protoconid, meta- 
conid, entoconid, and hypoconid. 

Considering now the premolar teeth, we see that the Hippopotamus, 
anthracothere, and suid premolars are all very much alike. In the last 
upper premolar of the Suidae, however, there are two outer cusps and 
one internal cusp, whereas in the Hippopotamidae and the Anthraco- 
theriidae there is but one outer cusp. In some of the anthracotheres, 
especially such genera as Gelasmodon or Merycopotamus, the lower pre- 
molars are strikingly similar to those in Hippopotamus. 

The Hippopotamidae and the Anthracotheriidae are characterized 
by their vertically directed canines, whereas the Suidae have laterally 
directed canines. 

B. — Skull and Mandible 

In the skull and mandible there is a marked resemblance between 
the Hippopotamidae and some of the advanced Anthracotheriidae, such 
as Merycopotamus. The following characters are common to these two 
families (as expressed in the Anthracotheriidae by advanced genera). 

1. — Elevation of the orbit. 

2. — ^Position of the infraorbital foramen. 

3. — Shape of the zygomatic arch. 

4. — The broad, vertical occiput. 

5. — The low, wide glenoid. (Secondarily raised in Merycopotamus.) 
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6. — The short paroccipital processes. 

7. — The general configuration of the auditoiy bulla. 

8. — The postglenoid compression. 

9. — The high mandibular coronoid. 

10. — The deep angle of the mandible. 

11. — The broad mandibular symphysis. 

In comparing the Hippopotamus skull and mandible 'v\ith those of 
the pig, we find the following characters common to both families. 

1. — Elevation of the orbit (in certain specialized suids). 

2. — The postglenoid compression. 

3. — ^The expanded maxilla for the accommodation of the large canine. 

4. — The long tube for the external auditory meatus, opening in an 

upward direction. 

From the above it vdU be seen that there is a great preponderance of 
like skull and jaw chai’acters in the Hippopotamidae and the Anthraco- 
theriidae, as compared with the characters common to the Hippopotami- 
dae and the Suidae. Of course the above lists may not be strictly diag- 
nostic of the real resemblances and differences in these groups. Some of 
the above outlined characters may very well be due to parallelisms, 
rather than to direct genetic relationships. It seems difficult, however, 
to accoimt for many of the resemblances in the skulls of the Hippopotami- 
dae and the Anthracotheriidae as due entirely to parallel evolution. 
The shape of the occiput, the low glenoid, the short paroccipital processes, 
the auditory buUa, and the form of the mandible would seem to be char- 
acters that, when taken together, are significant of a probable relation- 
ship between the Hippopotamidae and the Anthracotheriidae. 

Moreover, the entire trend of evolution in the suid skull and jaw, 
from the Oligocene on, is away from the hippopotamus habitus, whereas 
the trend of evolution in the anthracothere skull and jaw is seemingly 
toward the hippopotamus habitus. It may be that the numerous resem- 
blances between the skull and jaws in the advanced anthracotheres and in 
Hippopotamus are entirely fortuitous, but, if so, they require for their 
explanation an unusual degree of parallelism in these two families. 

In a recent number of the Journal of Anatomy, Miss H. S. Pearson^ 
discusses in some detail the hinder end of the skull in Merycopotamus 
and in Hippopotamus. She concludes that Merycopotamus is a true 
anthracothere, and that it does not show any closer affinities to the Hip- 
popotamidae than do any of the other anthracotheres. After a detailed 
consideration of the skull of Hippopotamus minutus she decides that the 

iPearson, H. S. 1929. Journal of Anatomy, LXIII, pp. 237-241. 
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fossil specimen is essentially similar to the modern species, and that any 
differentiation must needs be made on the basis of the teeth. 

It may be that Merycopotamus is no closer in the structure of its 
skull to the Hippopotamidae than are any of the other anthracotheres. 
But the fact remains that the anthracotheres, as a group, do show many 
significant similarities in skull structure to the Hippopotamidae, as has 
been pointed out in the preceding pages. 

C. — Skeleton 

C’oming now to the skeleton, we see that such comparisons as may 
be made suggest the probability of relationships between the Anthraco- 
theriidae and the Hippopotamidae. Andrews^ has noted the similaiity 
in the pelves of Brachyodus, an anthracothere from the Fd 3 rum deposits 
of Egypt, and Hippopotamus. 

" — these animals [i. e., the anthracotheres] in many points, e.g. in 
the pelvis (see p. 185), approach very nearly to the Hippopotamidae, 
which were probably derived from them. Remains of one of the 
earliest and most primitive Hippopotami known, viz. H. hipponemis, 
have already been found in the Middle Pliocene of Eg 3 ^t, so that there 
is every prospect that anneetant forms between Hippopotamus and the 
Anthracotlieres may be discovered in this region in deposits between 
the Lower Miocene and the Pliocene.” 

In concluding a description of the pelvis of Brachyodus this same 
author* makes the followmg remarks. 

“This an-angement is also found in a very similar pelvis of Brachyo- 
dus africanus from Maghara and in Hippopotamus: this last genus, in 
fact, seems to be intimately related with the African Anthracotheres, and 
anneetant forms similar to Merycopotamus will probably be discovered 
in the Miocene beds between Maghara and the Wadi Natrun, in the 
Lower Pliocene deijosits of which remains of a primitive Hippopotamus 
have already been found.” 

In the Suidae the pelvis is narrow as compared to the pelvis in the 
Antlu’acotheriidae and the Hippopotamidae, and the Uia are not flared. 
Other minor differences arc to be noted. 

Then, in comparing the tarsus of the forms under consideration, a 
close resemblance is to bo seen in the broad astragalus of the advanced 
anthracotheres and the hippopotami, whereas the astragalus in the pip 
is narrow. 


^Andiews, C. W. 1006. 

’ London, p. xx. 
sAndrews, C. W. 1906. 


'A Doacriptive Catalogue of the Tertiary Vertebrata of the Fayum, 
Op. cit.f p. 180. 



Fig. 4. Comparison of the manus and pos in the Hippopotamidao, the Suidae, 
and the Anthiacotheriidae. 

A, A'. Manns and pes of Hippopotamus ampkibius. 

B, B'. Manus and pes of Sus scrofa. 

C, C'. Manus and pes of Ancodus hradkyrhynchus. 

From de Blainville, Scott and others. Figures not to scale. 
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Of course these skeletal characters may be due to the adaptations of 
the anthracothcres and the hippopotami to the increase in body weight, 
necessitating at least semi-graviportal stnictures, as compared to the 
cursorial adaptations in the suids. The fact remains, however, that the 
largest anthracotheres were no larger than lai*ge pigs, yet in many of 
their skeletal characters, notably in the pehus and the feet, they showed 
a trend toward the Hippopotamus habitus rather than one toward the 
Suidae. 

Taking the evidence all in all it will be seen that resemblances exist 
between the anthracotheres and the hippopotami and between the pigs 
and the hippopotami. It would seem to me, however, that the anthra- 
cothere-hippopotamus resemblances are certainly more numerous and 
probably more convincing than the pig-hippopotami resemblances. A 
definite and a final solution of this vexing problem of the origin of the 
Hippopotamidae is difficult to reach, because the evidence is peculiarly 
suited to factors of individual interpretation. The most primitive Hip- 
popotamidae known are not appreciably different from the modern forms. 
Thus it becomes necessary to use many advanced, specialized habitus 
characters in drawing our comparisons, and these tend to mask, or rather 
to crowd out, the more significant primitive heritage characters, the 
characters on which phylogenetic ties between groups must ultimately 
rest, 

I have attempted to show in the above remarks that the trend 
of evolution has been similar in the Antliracotheriidae and the Hippopo- 
tamidae, whereas the evolutionary trend in the Suidae has been on the 
whole quite unlike the trend in the Hippopotamidae. 

Furtliermorc, it seems to me that Andrews made an unusually 
sagacious remark when he said “that there is every prospect that an- 
nectant forms between Hippopotamus and the Antliracotheres may be 
discovered in this region [Egypt] in deposits between the Lower 
Miocene and the Pliocene.'^ We do not know any primitive Hippopo- 
tamidae from the earlier portion of the Tertiary. May not this be due 
to the fact tliat the Hippopotamidae is a family of late evolutionary 
development, a family that broke away from its ancestral group in the 
late Miocene? It may be that primitive, early Tertiary Hippopotamidae 
have never been found because such animals never existed. 

If the Hippopotamidae did break away from an ancestral stem in the 
late Miocene, what might this stem have been? Certainly not the pigs, 
which by that time had become set in an evolutionary trend quite 
away from the Hippopotamus~iyp^ of structure. Why not, therefore, 
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the anthracotheres, which in the Upper Tertiary show numerous struc- 
tural characters strongly suggestive of the Hippopotamidae? Perhaps 
the great similarity of Merycopotamus to Hippopotamus is due to the 
fact that the former is not far removed from the advanced anthracothere 
type, from which the latter may have been derived. This suggestion 
may be represented diagrammatically as follows. 


Pleistocene 


Pliocene 


Merycopotamus 


Hippopotamus 


Hemimeryx 


-Advanced antliracothere — ? - 



Miocene 

Oligocene 


Primitive anthracotheres Piimitive pigs 


In the above discussions the arrangement of the basicranial foramina 
in the Anthracotheriidae, the Suidae, and the Hippopotamidae was not 
utilized for comparisons, because of the similarities existing among the 
advanced forms of the first two families and of the Hippopotamidae. 
In all of these families the foramina are coalesced around the bulla, a 
common character in the more specialized artiodactyls. 

Was Cebochoerus AlNCEstral to the Hippopotamidae? 

Miss H. S. Pearson has suggested that the Hippopotamidae may 
have been derived from Cebochoerus of the Eocene of Europe. She bases 
her argument on the following characters common to or similar in both 
groups. 

1. — The shape of the glenoid. 

2. — The position of the glenoid. 

3. — The position of the post-tympanic, anterolateral to the par- 

occipital. 
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Although there are resemblances between Cebochoerus and the 
Hippopotamidae in the above-mentioned characters, many differences, 
which it seems to me are of greater importance, may be found. The 
skull and the dentition especially, of Cebochoerus, are specialized along a 
quite definite trend, not toward the Hippopotamidae, but rather in a 
direction of their own. 
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DISTRIBUTIONAL AND PHYLOGENETIC STUDIES ON 
INDIAN FOSSIL MAMMALS. V 

THE CLASSIFICATION AND THE PHYLOGENY OF THE GTRAFFIDAE 

By Edwin H. Colbert 

INTRODUCTION 

During the later portions of Tertiary times northern India was a 
great center for the adaptive radiation of the Giraffidae. In the Siwalik 
deposits of Upper Miocene, Pliocene, and Pleistocene age there is a con- 
siderable assemblage of fossil giraffes of varied form, and a study of these 
Siwalik giraffes throws a great deal of light on the problem of the evolu- 
tion and the classification of the Giraffidae. A recent review of the fossil 
giraffes in the Siwalik collection of The American Museum of Natural 
Histoiy has suggested to the present author certain considerations regard- 
ing the classification and the phylogeny of the Giraffidae. Some of the 
questions having to do with the evolution and the classification of this 
family of artiodactyls will be discussed below. 

Previous Classistcattons of the Giraffidae 

Some of the more important classification schemes for the Giraffidae 
arc those of Murio (1871), Riitimeycr (1881), Lydekker (1882), von Zittel 
(revised edition, 1925), Pilgrim (1911), Abel (1919), Bohlin (1927), and 
Matthew (1929). 

Murie, 1871 

In 1871 Dr. James Murie published a paper in the Geological Maga- 
zine entith'd, ‘On the Systematic Position of the Sivatherium gigantewm 
of Falconer and CJautky,’ in which he discussed the relationships of 
Sivatherium to Bramatherium and to other artiodactyls. Basing his 
conclusions on the development of the horn cores, Murie was led to be- 
lieve tliat Sivatherium and Bramatherium are closely related to the Anti- 
locapridae and to the saiga antelope. He stipulated that the connections 
between Sivatherium and the modern giraffe are of minor importance. 
Although Murie did not outline a classification for the fossil Giraffidae, 
he did present a sort of phylogenetic diagram in which he showed Sivon 
therium as being directly related to Bramatherium, to the saiga and to the 
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pronghorn antelope. He inteiposed the Antilocapridae and the Cervidae 
between Sivathenum and Giraffa. 

Rutbieyer, 1881 

Rtitimeyer, in his ‘Natiirliche Geschichte der Hirsche/ published in 
1881, failed to realize the relationships existing between the large 
Siwalik giraffes and the modem giraffe, He placed Giraffa among the 
Cervina, as closely related to the elk. HeUadotherium from Kkermi was 
considered as being related to the giraffe, and consequently it was placed 
with the giraffe among the deer. Sivatherium^ Bramatherium, and 
Vishnutherium from the Siwaliks w^ere assigned to a position among the 
antelopes, contiguous to the Damilis group of South Africa. 

Lydekker, 1882 

It remained for Lydekker to show, in his large monograph on the 
Siwalik Camelopardalidae published in 1882, that the Siwalik genera, 
Sivatherium, Hydaspitherium, Bramatheriu7n, etc., are true ghaffes, 
directly related to the modem Giraffa and to such fossil forms as Bella- 
dotherium from Pikermi. Lydekker’s realization that these several fossil 
forms are tme giraffes, and that they should be combined with the 
modern giraffe in one family, is a distinct advance over the views of 
previous authors. 

Lydekker did not divide the Camelopardalidae, as he called it, into 
lesser groups or subfamilies, but he did arrange the seven genera which he 
considered as constituting the family in a certain order of their rela- 
tionship to one another, indicating a gradual diminution in the length 
of the limbs and of the neck from the gii’affe to the sivathere.'' Lydek- 
ker's arrangement was as follo^^'s. 

Camelopardalis = Gi ra ffa 

Orasius 

Vishnutherium 

HeUadotherium 

Hydaspithei'ium 

Bramatherium 

Sivatheiium 

This arrangement is valid in that it indicates the relationships of 
Orasius to Giraffa and it groups the large giraffids together. Lydekker 
considered the Camelopardalidae as most closely related to the Cervidae. 

VoN ZiTTEL (revised edition, 1925) 

The English translation of von Zitters ‘Textbook of Palaeontology,^ 
published in 1925, includes the Giraffitnae and the Sivatheriinae as two 
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separate subfamilies among the family Cervicornia. The arrangement 
is as follows. 

Family Cervicornia 
Subfamily 1. — Moschinae 

2. — Cer\ailinae 

3. — Cervinae 

4. — Protoceratinae 

5. — Giraffinae 

6. — Sivatheriinae 

According to tins classification the genera constituting the two sub- 
families are as follows. 

Giraffinae 

Helladothei'ium 

Palaeotragus 

Samotherium 

Camelopardalis 

Sivatheriinae 

Sivatherium 

Bramatherium 

Hydaspitherium 

Pilgrim, 1911 

In 1911, Dr. Pilgrim published a memoir entitled ‘The Fossil 
Giraffidae of India.' Although this work was directly concerned only 
with the Swalik giraffes, it contained a supplementary consideration of 
the evolution of the Giraffidae. On page 29 of the publication under 
consideration there is a phylogenetic diagram of the Giraffidae which 
classifies the family in the following manner. 


GIRAFFIDAS 


Palaeotraginae 

Palaeotragus 

Samotherium 

Alcicephahs 

Okapia 

Indratherium 

Libytherium 

Helladotheriinae 

HeUadotherium 

Vishnutherium 

Giraffokeryx 


Progiraffinae 

Progiraffa 

Giraffinae 

Giraffa 

Orasius 

Sivatheriinae 

Sivatherium 

Hydaspitherium 

Bramatherium 

Urmiatherium (placed here rather 
than in the Bovidae) 
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This classification is marked by the multiplication of subfamilies, 
of which one, the Progii*afiinae, is foimded on rather scanty material, 
and another, the Helladotheriinae, consists of genera that might very 
well be placed within two different but well-estabhshed groups, the 
Palaeotraginae and the Sivatheriinae. This will be discussed more fully 
below, 

Abel, 1919 

Abel’s classification of the GiraflSdae, published in 1919 in his 
^Stamme der Wirbeltiere,’ is essentially the same as that of von ZitteL 
He divides the family into two subfamilies, the Ghafl^ae and the 
Sivatheriinae. 


Bohlin, 1927 

In 1927 Birger Bohlin published an elaborate monograph, 'Die 
Famihe Giraffidae,’ a very thorough study of the giraffes, with the fossil 
material collected by the Sw^edish expeditions in North China serving as 
its basis. His classification of the family is given below. 


Gibaftidae 

Palaeotraginae 

Palaeotragus 

Giraffokeryx 

Achtiaria 

Samotherium 

Alcicephalus 

Chersonotheriym 

Shanshitherium 

Girafitoae 

Giraffa 

Honanotherium 

Orasiiis 


Okapiinae 

Ohapia 

Sivatheriinae 

Sivatherium 

Indratherium 

Bramatherium 

Hydaspitherium 

Helladotherium 

Griquatherium 

Vishnytherium 

Libytheriim 

[Progirafifinae] 


[Progiraffa] 

Bohlin’s classification is the most comprehensive and perhaps the 
best of all the proposed schemes of giraffid taxonomy. His creation of a 
separate subfamily for the okapi may be disputed; a discussion of this 
question will be offered below\ 


Matthew’, 1929 

Dr. Matthew’, in his 'Critical Observations upon Siwalik Mammals,’ 
pointed out the desirabihty of including Okapia among the Palaootragi- 
nae, thereby making three subfamilies of the Giraffidae instead of four 
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(exclusive of the “Progiraffinae'O- Matthew's classification is given 
below. 


GmATFIDAE 


Palaeotraginae 

Palaeotragus 

Samotherium 

Giraffokeryx 

Okapia 


Girafifinae 

Giraffa 

Orasius 

Honanotherium 


Sivatheriiziae 

Sivatherium+I ndratherium 
H elladotherium+Bramatherium 
Hydaspitherium 


The Relationships of Okapia 

A careful consideration of the problem of a classification of the 
Giraflfidae will demonstrate the validity of Dr. Matthew's views as to 
the inclusion of Okapia in the Palaeotraginae. Bohlin's separation of the 
okapi into a distinct subfamily is seemingly a flaw in his otherwise ad- 
mirable classification of this group of artiodactyls. It would seem as if 
he has placed too much emphasis on minute, and for the most part un- 
important characters, and in doing this he has disregarded the great 
preponderance of characters that typify Okapia as a truly primitive 
palaeotragine. Okapia is, in all of its essential characters, a struc- 
turally primitive Miocene giraffe (more primitive than Palaeotragus or 
Samotherium) that has persisted on to the present day in a region con- 
ducive to the continuation of such an early form. 

Bohlin has separated the okapi from the Palaeotraginae because: 

1. — The frontals are narrow in the modern form, as compared to the 

fossil species. 

2. — The horns are placed in a slightly different position in Okapia 

from the positions of the horns in Palaeotragus or Samo- 
therium. 

3. — The frontals in the okapi tend to develop pneumatic sinuses 

within them, whereas the sinuses are not pronounced in 
Palaeotragus and related genera. 

4. — There are minor differences in the dentition; there is no outer 

cingulum on DM^ in the okapi, whereas in Palaeotragus 
and Samotherium this cingulum is present. 

5. — The skeleton of the okapi differs in small details, especially 

those of proportions, from the skeleton of Palaeotragus. 
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These are differences of minor importance. Now let ns look at 
Okapia and the fossil Palaeotraginae for the pm-pose of making compari- 
sons between major anatomical characters. 

The skull of Okapia is in most respects more primitive than the skull 
of the fossil Palaeotraginae. The canine-premolar diastema of the 
mandible is much shorter in the okapi than it is in the fossil forms, show- 
ing that the modern species has retained a short muzzle, a primitive and 
a diagnostic heritage character. In the okapi the frontals ai*e narrow, 
which is to be expected m a relatively primitive artiodactyl. In Palaeo- 
tragus the frontals are vdde, and this may be considered as an habitus 
character, subsequent to the narrow frontal region. An examination of 
various groups of migulates will show that the skull tends to elongate 
first, after which it widens, if the tendency to widen exists at all. That 
is, elongation precedes lateral expansion. Consequently wo may expect 
a primitive giraffid, such as the okapi, to have a narrower frontal region 
than a more advanced form in which the cranium has broadened out. 

Of course, as Bohhn has showm, the frontals of the okapi contain 
rather large sinus ca\ities, which are lacking in Palaeotragus and Samch 
therium. It may be quite probable that the development of the frontal 
sinuses in the okapi are of a secondary nature, and that they have been 
acquired more or less independently in the long period of time that has 
elapsed between the Miocene and the present day. But this is no 
reason for excluding the okapi from a place as a relatively primitive 
palaeotragine. It is a primitive genus that has developed certain special- 
ized characters during the passage of geologic time. 

In Okapia the horn cores are rather small, whereas in Palaeoirabus 
they are much larger. Thus we may regard the okapi as more primitive 
in its horn development than is Palaeoirabus. Of course, one might 
argue that the small horns in the okapi are degenerate sti-uctures, 
secondarily reduced from lai’ger horns, but in answer to this argument it 
might be said that the horn cores in the okapi have retained a primitive 
position over the orbit, and this would favor their being truly primitive 
structures. This primitive position of the horn cores is retained in 
Palaeoirabus, but in Samotherium the horn cores have shifted somewhat 
to the rear, due to the elongation of the skull. 

In Okapia the dentition is very brachyodont — a primitive character. 
In Palaeotragus and Samotherium the teeth are considerably higher than 
is the case in the modern genus, showing that the fossil forms are rela- 
tively advanced in the stage of their phylogenetic development. 
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The skeleton of the okapi is certainly primitive. It shows little of 
the elongation of the limbs, or of transverse growth of the skull and 
skeletal elements that appear in the more advanced Giraffidae. 

Therefore, considering Okapia with regard to its major anatomical 
characters, without special emphasis on small, single features, we see 
that it is a very primitive giraffid, more primitive even than PalaeotraguSf 
and that it is a satisfactory stmctural ancestor for the Palaeotraginae. 
It has the diagnostic heritage characters of the Palaeotraginae, but in 
this persistent genus very few of the advanced habitus characters that 
characterize the fossil genera have been developed. 

The Relationships op Giraffokeryx; Otheh Problems 

The genus Giraffokeryx was created by Pilgrim in 1910, on the basis 
of upper and lower cheek teeth. In 1911, this author, in his monograph 
of the Siwalik GiraflEidae, placed Giraffokeryx along with Helladotherium 
and V ishmdheriurn in a separate subfamily, the Helladotheriinae. 
Bohlin, in 1927, went to the other extreme and reduced the genus 
Giraffokeryx to synonymy with Palaeotragus, including it, naturally, in 
the subfamily Palaeotraginae. Both of these authors were founding 
their conclusions on the evidence of teeth alone. 

An almost complete skull of Giraffokeryx in the American Museum 
gives much evidence that helps to solve the question of the taxonomic 
position of the genus. This skull has recently been described by Col- 
bert (1933), and it is shown to be essentially a PalaeotraguS’~type with an 
extra pair of horn cores on the frontals. Therefore the genus Giraffa- 
keryx properly belongs in the subfamily Palaeotraginae, where it was 
placed by Bohlin and later by Matthew. It is, however, a separate 
genus, quite distinct from Palaeoiragus, but closely related to it. 

Bohlin and Matthew have both given conclusive e\Tdence to show 
that the genera Ilellodotherium and Vishnutherium should be included in 
one subfamily with Sivatherium, Hydaspitheriurrij Bramatherium, etc. 
Consequently Pilgrim’s subfamily Helladotheriinae would seem to be 
unnecessary. 

The subfamily Progiraffinae, created by Pilgrim in 1911, is based on 
rather insufficient material. The genus Progiraffa (Propdlaeomeryx) 
may be perfectly valid, and it may deserve separation from the other 
Giraffidae as a distinct subfamily, but at the present time the material 
is not plentiful enough to prove this. Until further material is discovered 
it would seem best to include this genus tentatively among the Palaeo- 
traginae. 
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The reader is referred to Matthew’s ^Critical Observations upon 
Siwalik Mammals,’ published in 1929, for illuminating notes and dis- 
cussions concerning the Siwalik Giraffidae. 

With the foregoing discussion in mind we may now attempt a new 
classification scheme for the Giraffidae. 

Classification of the Giraffidae 

Giraffidae 

Large, ruminating artiodactyls, with heavy, rugose cheek teeth. 
The skull may or may not have horn cores, but if they are present they 
show a great variety of development. Bones of cranial roof pneumatic. 
Lateral metapodials and digits atrophied. 

Palaeotraginae 

Primitive, medium sized giraffids, having as a rule one pair of supra- 
orbital frontal horn cores. There may be a second pair of horn cores 
at the anterior extremities of the frontals. Horn cores in the form of 
simple tines, well developed in the males, feebly developed or absent in 
the females. Skull usually elongated. 

Cheek teeth brachyodont, with moderately coarse sculpture of the 
enamel. Limbs and neck slightly elongated. 

Palaeotragus Gaudry, 1861 

Palaeoiragm rouenii Gaudry — Generic type. Pontian, Lower Pliocene; Pikermi, 
Samos. 

Palaeotragus parvus (Weithofer). Synonym of P. rouenii. 

Palaeotragus vetustus (Wagner). Synonym of P. rouenii. 

PalaeotragiLS microdon (Koken). Pontian, Lower Pliocene; China. 

Palaeotragus coelophrys (Rodler and Weithofer). Pontian, Lower Pliocene; 
Maragha, China. 

Palaeotragus decipiens Bohlin. Pontian, Lower Pliocene; China. 

Palaeotragus quadricomis Bohlin. Pontian, Lower Pliocene; Samos, Maragha, 
China. 

PalaeotragiLS expectans (Borissiak). Sarmatian, Upper Miocene; Sebastopol. 

Aohtiabia Borissiak, 1914 

Synonym of Palaeotragus 

AcMiaria expectans (Borissiak) — Generic type. 

GntAFFOKSBYX Pilgrim, 1910 

Giraffokeryx punjabiensis Pilgrim— Generic type. Lower and Middle Siwaliks, 
Lower Pliocene; India. 
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Okapia Lankester, 1901 

Okapia johmUmi — Groneric type. Recent; Africa. 

Samothebutm Forsyth Major, 1888 
Samotherium hoisseri Fors3rth Major — Generic type. Pontian, Lower Pliocene; 
Samos. 

Samotherium neumeyeri (Rodler and Weithofer). Pontian, Lower Pliocene; 
Maragha, China. 

(Schlosser). Pontian, Lower Pliocene; China. 

Samotherium tafeli (KiUgus). Lower Pliocene; China. 

Samotherium eminens (Alexejew). Lower Pliocene; Odessa. 

Alcicephaltts Rodler and Weithofer, 1890 
Synonym of Samotherium 

Aldcephalus neumeyeri Rodler and Weithofer — Generic type. 

Chebsonothebium Alexejew, 1916 
Synonym of Samotherium 
Chersonotherium eminens Alexejew — Generic type. 

Shanshithebium Eallgus, 1922 
Synonym of Samotherium 
Shanshitherium tafeli KiUgus. — Generic type. 

Provisionally Placed in the Palaeotraginae 

Pbopalaeohebts Lydekker, 1883 

Propalaeomeryx sivalensis Lydekker — Generic type. Lower Siwaliks (?), Lower 
Pliocene; India. 

Pbogibaffa Pilgrim, 1908 

Progiraffa exigua Pilgrim — Generic type. Bugti beds, Lower Miocene; Sind. 

Giraffixiae 

Largo girafldds with a moderately brachycephalic skull. Horns 
variously devoloi)od, being located on the parietals and the frontals. In 
Oiraffa a single median horn is also present, located on the nasals. Horn 
cores roimdcd or flattened on the ends, and covered with hair. Skull 
roof with highly developed sinus cavities. 

Cheek teeth brachyodont, with heavily rugose enamel. Limbs and 
neck greatly elongated. 

OxBAFTA Brisson, 1756 

Oiraffa Camelopardalis (Linnaeus) — Generic type. Recent; Africa. 

Oiraffa sival&nsis (Falconer and Cautley). Upper Siwaliks, Pleistocene; India, 
Oiraffa affinis (Falconer and Cautley). Synonym of 0. sivalensis. 
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Giraffa punjabiensis Pilgrim. Middle Siwaliks, Pliocene; India. 

Giraffa prisdUa Matthew. Lower Siwaliks, Lower Pliocene; India. 

Giraffa nehrascensis Matthew and Barbour. Pleistocene; Nebraska. (This 
genus?) 

Obasitts Oken, 1816 

Orasiua atticus (Gaudry and Lartet). Pontian, Lower Pliocene; Pikermi. 

Orasius eximim Wagner. Ssmonym of 0 . atiicua. 

Oraaius speciosus (Wagner). Synonym of 0 . attieus, 

(The reader should refer to Matthew, 1929, p. 546, for a discussion 
of this genus. The name ^‘Orasius^^ is used here only in a provisional 
way.) 

Honanotheeittm Bohlin, 1927 

Honamtherium schlosseri (Pilgrim) — Generic type. Pliocene; China. 

Sivatheriinae 

Gigantic giraffids, vdth large, hea\y brachycephalic skulls. Horn 
cores variously developed, being of frontal and parietal origin. Skull 
roof with large sinus cavities. 

Cheek teeth moderately hypsodont, with heavily rugose enamel. 
Limbs not elongated but very heavy. Body heavy. 

SivATHBEnna Falconer and Cautley, 1835 

Sivatherium giganteum Falconer and Cautley — Generic type. Upper Siwaliks, 
Pleistocene; India. 


INDRATHEEXUM Pilgrim, 1910 

Synonym of Sivatherium 

Indratherium majori PUgrim — Generic type. Upper Siwaliks, Pleistocene; India. 


Bramathebittm Falconer, 1845 

Bramatherium perimense Falconer — Generic type. Middle Siwaliks, Pliocene; 
Perim Island. 


Hydaspithbbixtm Lydekker, 1878 

Hydaspitherium megacephalum Lydekker — Generic type. Middle Siwaliks, 
Pliocene; India. 

Hydaspitherium grande Lydekker. Middle Siwaliks, Pliocene; India. 
Hydaspitherium magnum Pilgrim. Middle Siwaliks, Pliocene; India. 
Hydaspitherium hirmanicum Pilgrim. Irrawaddy beds, Pliocene; Burma. 

VtsHOTTHEBixnw: Lydekker, 1876 

Viahnvthsrium iraoaticum Lydekker — Generic type. Irrawaddy beds, Pliocene; 
Burma. 
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HBIJ.ADOTHBEIUM Gaudry, 1860 

Helladotherium duvemoyi Gaudry — G eneric type. Pontian, Lower Pliocene; 
Pikcrmi, Samos. 

Helladotherium gaudryi de Mbcquenem. Pontian, Lower Pliocene; Maragha. 
GRiQUATHERnjM Haughtoii, 1922 

Griquatherium cingulatum Haughton — Generic type. Pleistocene; South Africa. 

Of Uncertain Position 

Libythkeium Pomel, 1893 

Libytheriwn maurusicum Pomel — Generic type. Pliocene; North Africa. 

Eelationships of the Giraffidae to the Protoceratidae 

The Protoceratidae of North America have been linked to the 
Giraffidae by some authors, on the basis of certain resemblances between 
the members of the two groups. Schlosser, especially, would derive the 
Giraffidae directly from the Protoceratidae. Both Bohlin and Matthew 
have shown, however, that the resemblances between the Protoceratidae 
and the Giraffidae are due to convergence, and that these two families 
are really separated from each other by differences of basic importance. 

There are certain resemblances in tlie teeth betw'een the Protocerati- 
dae and the more primitive Giraffidae, resemblances that may be attrib- 
uted to primitive heritage characters carried over from a common 
Eocene ancestor. The skull resemblances, especially in the development 
of numerous pahs of horn cores in several genera of these two families, 
are due entirely to a convergence in evolutionary trends. Both the 
Protoceratidae and the Giraffidae produced horn cores anterior to and 
posterior to the orbits. But these horn cores are derived from different 
skull elements in the two groups. This is wtU illustrated by the anterior 
horn cores, which are of premaxillary origin in the Protoceratidae, and 
of frontal origin in the Giraffidae. 

Dr. Matthew^ made the following remarks with regard to the origin 
of the Giraffidae and the relation of this family to the North American 
Protoceratidae. 

“The family appears to be a group of specialized survivals of the 
Middle Miocene Palaeomerycinae, of which Dromomeryx, the American 
genus, is the only one known from complete skulls and associated skele- 
tons. The horns of Dromomeryx are of giraffoid type, long, straight, 
probably skin-covered, nondecidiious, supra-orbital, and with a basal 


^Matthew, W. D. 1929. Bull. Amer. !Mu8. Nat. Hist., LVI, p. 645. 
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wing that suggests the later complications in the sivatheriines. Teeth 
quite close to Palaeotragus and Giraffokeryx. 

“Schlosser would derive giraffes from Protoceratinae, but this does 
not seem to be a tenable phylogeny. The protoceratines are an early 
specialized group of Traguloidea, with no approach to the Pecora in foot 
characters. The GiraflBidae are true Pecora, fully developed as such in the 
feet, and nearly related through Palaeomerycinae to the primitive Cervi- 
dae (cf. Eumeryx of the Stampian Oligocene of Mongolia).” 

Phylogeny of the Girafpidae 

In the accompanying chart (Fig. 1), an attempt has been made to 
represent the phylogeny of the Giraffidae in a graphic form. On this 
chart the geologic distribution of the family is represented along the 
vertical axis, whereas the geographical extent is shown along the hori- 
zontal axis. The three subfamilies of the Giraifidae are shown by parallel 
shading; the Palaeotraginae being represented by vertical lines, the 
Giraffinae by oblique lines and the Sivatheriinae by horizontal lines. 
The primitive Palaeomerycidae, from which the GiraflSdae might have 
been derived, are shown also. Certain genera, such as Propalaeomeryx, 
Oriquatheriumj etc. are omitted from this chart. 

It will be seen that the GiraflBidae is a family of Miocene derivation, 
having its origin in the Holarctic region. It is characterized by the 
rapidity of evolution of its subfamilies and genera; all of the great variety 
of giraffid form and structure having been established since late Miocene 
times. 

The evolutionary development of the group took place in Eui'ope 
and Asia. The okapi and the giraffe, the one a persistent primitive 
genus and the other a genus that specialized early in the evolutionary 
history of the group, migrated to Africa from the Holarctic center of 
origin. The survival of these two forms in Africa, far from the center of 
origin of the family, is what might be expected. Matthew has shown, in 
his ‘Climate and Evolution,’ that persistent primitive species migrate 
away from the center of origin and their place is taken by more specialized 
forms. Or, to put it in a diflferent way, the primitive and inadaptive 
species are pushed out by the specialized, adaptive species, so they must 
needs find refuge in peripheral regions, far distant from their place of 
origin. 

With regard to the rapidity of evolution among the GiraflBdae and 
the center of ultimate origin for the group, I take the liberty once more of 
quoting from Dr. Matthew.^ 

^Matthew, W. D. 1929. Op . cit , pp. 653-555. 




Fig. 1. Tlic Phylogeny of tho Giraffidac. The stratigraphic occurrences of the 
genera arc represented by their vertical arrangement, and their geographic distribu- 
tion is shown by their horizontal arrangement. Lines of shading represent taxonomic 
divisions, as follows. 

GtttAFriDAB 

Palaeotroginae vertical lines 

Sivatheriinae horizontal lines 

Girafiinae oblique lines 

Palabombbycidab obhquo lines 
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I do not in fact think that the Girafl&dae are an old family, or that 
any of them are very ^de apart in spite of the diversity of skull struc- 
ture. The lack of diversity in tooth structiue is, to my mind, not due so 
much to the lack of change in the teeth as to the rapidity of change in 
the skull, and the whole family derives from late Miocene palaeomory- 
cines, an antiquity decidedly less than most mammalian families.’^ 

in all, I cannot see anything more primitive in the Chinji 
Giraffidae than Pikermi can show, and I see no reason for hunting a 
separate evolution center for the giraffes in Africa when the Holarctic 
Miocene palaeomerycines afford a perfectly good ancestral group/^ 
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RESULTS OF THE ARCHBOLD EXPEDITIONS. NO. 1 
A NEW GENUS AND SPECIES OF SQUIRREL FROM CELEBES 

By R. Archbold and G. H. H. Tate 

At least seven species of true squirrels have been recorded from 
Celebes: notatus Boddaert; ruhriventerj leucomus, oxidi murinm, all of 
Muller and Schlegel; Desmarest; tyefcen Jentink; oxiAroseyihergi 

Jentink. In 1930, G. Heiniich collected the series of six '^long-nosed” 
squin-els described in the pages following, three of which are deposited 
in the collections of The American Museum of Natural History. Al- 
though it was readily established that the species was new, considerable 
doubt arose as to its allocation generically. Descriptions of the "long- 
nosed” genera of squiiTcls of eastern Asia and the Sunda region were 
carefully checked and a table of measurements of the genotypes was 
prepared. It is to be noted, however, that adequate generic definitions 
for the several genera concerned are not extant, in consequence of which 
it was necessary to seek mainly among specific descriptions for facts of 
possible generic worth. The works of Major and of Frechkop on denti- 
tion, of Thomas and of Pocock on male reproductive anatomy, and of 
Pocock on external characters were considered. The new genus has 
been compared with the following: Dremomys {=Zetis)j^ with type 
pernyi; Menetes, with type berdmorei; LariscuSy with type insignis; 
TomeuteSj with type lokroides; md Rhinosciurus^ ^dth. type tupaioides. 
The three last have develo]Ded numerous species and races in Malaysia 
and the Sunda rc^gion. In none of these genera is such an extreme 
elongation of th(' snout and claws to be observed as occurs in the 


^Dmnonii/n Iloudc* inuhwlod oriffinully the “rock-junipei-R” pernyi, kaltitans^ collaria, and latro . 
In the nhscnco of i)r(‘vioiiH dohigiial ion prrniji Milne Edwards is here proposed as tj.’pe of Drem^ys, 
Zflis Thomas with typo rujiucnim was said by its author to include also pernyi, pyrrhomerus, loJznah, 
enretti, ami oir^,tuni. ^ i. » /-io^on 

“I'lie status of the Koueric name and Rcnotj'pe of JRhnohnuruH is rather obsci^. Gray 8 u«3) 
name tupaiouiex wan u ufftnen nudum, since it was based upon a specimen from SinRupore ^ntoout 
description (the heading “ Sharp nohod Squirrel” is not to be considered a description) and had bciurus 
lafienudatuh (luestioninfily syiionymized with it. Cantor (IWO) describ^ what was possibly fupowidcs 
quite fully under the name laticnudatut^ of ilttllor and Schlegel; and Blyth (1865), ^ing fwpaiotdes, 
employetf certain clearly descriptive phrases as supplementing Cantor’s description of the Malay anii^. 
Finally Gray (18(»7) provided u^short definition of hia tupaioides. In \aew of the foregoing, tupaiouiea 
must bo cited as from Blyth, ISoS. . , 

Because tupaioides Gray lH+3 was a nomen nudum, Ehinosnurua Gray 1843 w^ also a nomen 
nudum. It may, however, be cited as from Blyth (1835), who used it in conjunction with hw tupam^ 
in the text under his general heading ” Sc. tupaioides?.” A generic description appeared m Gray (1847) . 
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Celebes form, nor does there appear in the literature any allusion to ex- 
treme lengthening of the claws among oriental squirrels. The claws 
depicted on the plate of Rhinosciurus laticaudatus are those of a normal 
tree squirrel. In general, too, the species of the foregoing genera are of 
much smaller size than the Celebes animal. Compared with the figures 
given by Pocock (1922) in his study of the feet of squirrels, the claws 
of the new form approach most nearly those of Euxerus and Geoxerus 
(Pocock, Fig. 53), hnt exceed them inlength. 

The general proportions of the types of the species of Rhinosciurus, 
that genus appearing most nearly allied to the Celebes genus, are shown 
on the table (p. 5). It will be noted that the hind foot in no case 
exceeds 45 mm. nor the nasals 21 mm. Data on the lengths of claw's is 
unfortunately not available. 

On the basis then of the extreme length of the nasals of old adults, 
the shortness of the tail,^ the long narrow foot, and the pronounced 
elongation of the claw’s, — this last perhaps in relation to a shift from 
arboreal to terrestrial or even semi-fossorial habits — ^it has seemed ad- 
visable to set up a separate genus, which may be named Hyosciurus, 

Hyosciubus,^ new genus 

Description. — A callosciurine genus of squirrel in which the nasal part of the 
skull reaches an extreme degree of lengthening in the adult (length of nasals exceeds 
length of f rentals); the transverse suture between f rentals and parietals forms an 
irregular, backwardly bowed arch, in contrast to the angular figure of that suture 
shown for Rhinosciurus laticaudatus Muller and SchlegeP; nasals and premaxillae 
strongly produced in front of incisors; molar series carried forward so that the lacrimal 
is on a level with m- instead of m^ Angular process of mandible strongly reflected 
after the manner of marsupials (this character partially developed in CaUosduruSy 
Dremomys, etc.). Hind foot not typical of the normal sturdy tree-squirrel foot, but 
long and slender, the width at the base of the 5th metatarsal only 7 mm. (about 14 
per cent of foot length, excluding the claws). Claw’’s very long and but little curved; 
those of the forefoot about 8 mm. (or SO per cent of length of 4th digit); those of hind 
foot 7 mm. (nearly 60 per cent of length of 4th digit). Tail very short, from 50 to 
70 per cent of length of head and bodj". Mammary formula not determined. 

For illustrations of fore foot, skull, and teeth see figures 1 to 7. 

Hyoscixirus heinrichi, new species 

Type. — No. 101310, Amer. Mus. Nat- Hist.; cf*, adult; Latimodjong Mts., 
southern Celebes, 2300 meters; July 19, 1930; collector, G. Heinrich. Skin and 
skull in good condition. 

iNote that the ratio of tail length to body length in allied genera appeais to be highly variable for 
any one species or race. 

a pig; trulowpos, squirrel. Heinrich employed the descriptive term “Sehweineichhornchen” 
on his labms and in his notebook. 

»1839, Bijdr. Nat. Hist., p. 100, PI. xv, figs. 1-3. 
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General Charactters. — A “long-nosed” ground squirrel with ears short and 
rounded; general color above fuscous, flecked with tawTiy ; ventrally with an irregular 
median band of white about 30 mm. in width extending from mouth to belly. 

Description. — ^Haii-s of back not channeled, distinctly fusiform, the subterminal 
portion thicker than the base. Fur thick and rather soft, the domal hairs fuscous, with 
individual subterminal light tawny bands which produce the flecked effect mentioned 
above. Their bases are grayish white. No acce.ssory stripes or spots. Under parts 



Figs. 1 to 7. Ilyosciurm heinrichi. 

1 to 4. ViowH of skull of type*, throe-fourths natural bizc. 5 and 6, right upper crown views of 
inolnrb, throe tiinob natural size: o, of a young animal with unworn molars; 6, of an older specimen 
with tooth soni<‘what aorn, 7, right fore toot of type, seen Irpni outside, showing form of claws and 
their liuigth in proportion to the digitb, throe-fourtlis natural size. 


with longitudinal white band described above, the hairs white to the roots. Tail 
colored essentially as body, individual haira about 35 mm. long. Backs of hands and 
feet darker than body tone. Vibrissae about 35 mm. 

Skull 'wdth palate lacking a postnasal spine in type (present in other specimens). 
Molar scries considerably longer than width of intermolar palate, parallel. Molars 
generally rather massive in comparison with those of pyrrkomerus. Tooth row shown 
in figures 5 and 6. 

Measurements. — See table (p. 6). 
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This species is founded upon the type, another male, and a younger 
indmdual whose sex is not indicated, all from Latimodjong Mts., 2300 
meters, southern Celebes. A second series of tlu‘eo young adults (1 
male, 2 females) taken also by Heinrich at He He, 1700 meters, north- 
ern Celebes, is referred to the same species. 

Upon studying the table of measurements it becomes cleai- that full 
development of the rhinal portion of the skull is only attained with age. 
In both old and young animals the dimensions of the froiitals and 
parietals are about alike, though the nasals of old specimens have be- 
come veiy much longer than those of young ones. The difference in 
palatal dimensions would appear to be correlated mth sex, but the point 
requires further observation. The longer tooth rows seen in males may 
more probably indicate differences in sex. 

Thi'ee specimens of the series will remain in the American Museum; 
three will be retuimed to the Buitensorg Museum, Java. 

It is a pleasure to name this hiteresting species for Mr. G. Heinrich, 
who has secured so many important specimens of mammals from 
Celebes. 
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i^Error. Should read 51. 
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RESULTS OF THE ARCHBOLD EXPEDITIONS. NO. 2 

TWELVE APPARENTLY NEW FORMS OF RATTUS FROM THE INDO- 
AUSTRALIAN REGION 

By G. H. H. Tate and Richard Archbold 

The following provisional descriptions of new forms are abstracted 
from a nearly completed report upon the rats of the region mentioned. 
The generic and group relationships assigned to species are stated arbi- 
trarily, without presentation of the supporting e\idence which will be 
set out fully in the principal report. 

The collection containing the new species on deposit with The 
American Museum of Natinal History comprises material assembled by 
(1) Archbold New Guinea Expedition; (2) Whitney South Sea Expedi- 
tion; (3) collections made by Shaw Meyer, obtained by Mr. Archbold 
through the generosity of Dr. L. C. Sanford; (4) specimens collected by 
G. Heinrich in Celebes, purchased by Mr. Archbold; (5) specimens 
collected by G. Heinrich in Celebes, received by Mr. Archbold from 
Buitensorg Museum; (6) collection by J. J. Menden in Java, purchased 
by Mr. Archbold; and (7) collection by J. J. Menden in Sumatra, pur- 
chased by Mr. Archbold. 

We wish to acknowledge our indebtedness to Dr. H. E. Anthony, 
American Museum of Natural History; Mr. G. S. Miller, Jr., U. S. 
National Museum: and Dr. W. H. Osgood, Field Museiun of Natural 
History, for much kindly given advice and for allowing us access to the 
colh'ctions in their charge. 

Measurements^ are stated tliroughout in millimeters, altitudes in 
meters, and colors in terms of Ridgway.- 

Rattus rattus palembang, new subspecies 

Typb.—No. 102587, Amer. Mus. Nat. Hist.; 9, adult; Morcarah Doewa, 
Palombang, south Sumatra; June 3, 1934; collector, J. J. Menden. The type is a 
skin and skull in fair condition. 

General Characters. — The south Sumatran representative of the diardii- 
neglectvs subgroup of the raitits group. 

iHmd foot dimensions are without claws. In each case the field measurement given on the labels 
for hind foot has been rechecked , ^ , 

^1912, ‘Color Standards and Nomenclatuie. 
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Description. — Color of t 3 ^pe obbentiallj' like normal diardii but much warmer, 
approaching a warm shade of russet or hazel, especially on the shoulders and neck. 
Ventrally the gi-aj'-based hail's tipped with a shade between pinkish cinnamon and 
pinkish buff. Line of demarcation along sides imperceptible. Ears light fuscous; 
hands and feet with their sides buff but their dorsal sui'faces gray, which color is 
continued on to the digits. The gi'ay of the feet narrowed proximally by encroach- 
ment of the lateral buff color. Tail fuscous, not paler beneath. 

The skull of the type differs from that of diardii in its slightly more massive 
rostrum, slightly shorter palatal foramina, narrower interparietal. Also it differs in 
possessing bullae with naiTow’er inflated portion and more massive meatal portion, 
and in having m^ slightlj’’ larger and wider than that of diardii. 

Measurements op Type. — Head and bod}^ 173 mm.; tail, 203; hind foot, 35; 
skull, occipitonasal length, 40.0; zj^gomatic breadth, 19.7; na.sals, 14.0; inter- 
orbital breadth, 6.0; diastema, 11.1; palatilar length, 19.8; palatal foramina, 7.0; 
length bulla, 7.1; length molar crowns, 7.1; length crowm m^, 3.2; width crown mS 
2 . 0 . 

Like diardii^ palemhang is somewhat variable in regard to the color 
of its pelage. Oiu* series includes two individuals whose dorsal and 
ventral colors ai'e somewhat less \dvid than those just described for the 
type. The mammary formula is that for the diardii rats: namely, 2~3 
('Visible on all 9 of the females). 

The race is based upon our series of 4 males and 9 females, all topo- 
types. 


Rattus lalolis, new species 

Type. — No. 101024, Amer. Mus. Nat. Hist.; 9, adult; IjuIoI is, 30 miles south- 
east of Mengkoka Mta., southeast Celebes, 300 meters; December 6, 1931; collector, 
G. Heinrich. The type is a skin in good condition and skull with sphenoidal region 
broken. 

General Characters. — ^A large, thinb" haired rat with cranial characters inter- 
mediate between the hoffmanni and rattus groups. Mammary formula (on 3 femahv, 
including type) 2-3. Under parts whitish in color. 

Description. — Pelage rather thin and coai-se, of mixed blackish and ochracoous 
tawTiy, the latter hairs having whitish-gray bases. Under parts buffy w'hito, self- 
colored. Transition from dorsal to ventral colei's gradual. Hairs on hands and feet 
whitish, metacarpal and metatai-sal fuscous marks visible. Tail light fu-scous above 
and below; ears small, fuscous. 

Skull strongly built, with rather longer rostrum than usual for the hoffmanni 
rats; zygomatic plate w’ell-angled; palatal openings long, pointed in front; bullae 
large (115 per cent of tooth row in adult type, only 100 per cent in younger speci- 
mens); teeth nearly as heav>^ as those of hoffmanni. 

Measurements of Type. — Head and body, 152 mm.; tail, 215; hind foot, 40; 
skull, occipitonasal length, 46.5; zygomatic breadth, 21.6; nasals, 6.8X4.5; inter- 
orbital breadth, 6.1; diastema, 13; palatal foramina, 8.8; length bulla, 8.3; length 
molar crowns, 7.2; length crowm 3.2; width crown mS 2.1. 
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The species is based upon the type from Lalolis only. But we refer 
five other rather young specimens (3 males, 2 females), all from Lamba- 
sang, Mt. Lampobatang, 1100 meters, to the species. 

Rattus lalolis appears to be most nearly related to hoffmanni 
mengkoka. It differs from it in possessing 2-3 mammary formula; 
white instead of gray-based ventral hairs; and a wider hind foot 
(width at base of 5th metatarsal equal to 15 per cent in lalolis, 13-14 

length of foot (s. u.) 
per cent in mengkoka). 

Rattus hoflmanxii mengkoka, new subspecies 

Type. — No. 101062, Amcr. Mus. Nat. Hist.; cf, adult; Wawo, Mengkoka Mts., 
southeast Celebes, 50 meters; January 24, 1932; collector, G. Heinrich. The type is 
a skin and skull in good condition. 

General Characters. — The southeastern representative of hoffmannij appar- 
ently extending from sea level to as high as 1500 meters on the Mengkoka Mts. 
Pelage of specimens from 1500 meters scarcely longer or softer than that of the type; 
their body size slightly less. 

Description. — Pelage rather long, harsh and thin, the hairs as with most mem- 
bers of the group, fuscous, tipped with ochraceous tawny; under parts grayish w^hite, 
i.e., bases gray, tips dirty w'hite. Fine hairs of hands and feet dirty white. Tail 
entirely fuscous. 

Skull closely approximating the measui'ements and drawing of celehensis Hoff- 
mann,' but differing in possessing a narrower zygomatic plate and rather shorter tooth 
row. 

Measurements op Type, — ^Head and body, 186 mm.; tail, 138; hind foot, 37.0; 
occipitonasal length, 44.0; back of interparietals to tip of nasals (for comparison with 
k. hojfmamii)j 43.5; zygomatic breadth, 22.3; nasals, 17.0; interorbital breadth, 
6.2; zygomatic plate, 5.9; diastema, 11.3; palatilar length, 21.5; palatal foramina, 
8.0; length bulla, 7.3; length molar crowns, 8.0; length crowm m', 3.8; width crowm 
m', 2.4. 

From higher up the Mengkoka Mountains we have the following 
mat(Tial, also referred to the present race of hoffmanni: Maaumbo, 550 
meters, 4 males, 1 female; Tanka Salocco, 1500 meters, 1 adult male, 1 
juvenal male, 2 juvenal females. 

Wc have compared R. h. mengkoka with true R. h. hoffinamii. It 
remains to check it against R. h. suhditivus of middle Celebes. That 
animal was described as quite large (hind foot 45 against 37 in mengkoka) 
which in our opinion sufficiently sets it off. 

The single female of the series has the mammary formula 1-3=8. 


US87, Abh. Mua. Dresden, I, No. .3, p. IS (“M. r. celebensui **). 
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Battus mollicomulus, new species 

Type.— No. 101134, Amer. Mus. Nat. Hist.; 9, adult; Wawa Karaing, Mt. 
Lampobatang, southern Celebes, 1500 meters; September 13, 1931; collector, G. 
Heinrich. The type is a skin in good condition and skull with brain case broken. 

General Characters. — member of the hoffmanni group but of quite small 
size, the long soft pelage indicating that it inhabits the highlands. 

Description. — Color of the tips of the dorsal hairs of the type ochraceous tawny, 
paling on sides, their basal parts fuscous which shows through the tawny; ventral 
hairs dull white, their bases gray, a faint touch of cinnamon buff on chest; line of 
transition indistinct. Tail wholly fuscous. Hands and feet rather slender, the backs 
of the hands with a grayish shade; tops of the feet clad with whitish hairs. Ears 
fuscous, rather small. 

Skull built after the general plan of the hoffmanni group, with arched upper 
profile, rather short muzzle, and broad molars. Zygomatic plate rather rounded along 
its anterior edge. Muzzle rather narrower than in some other species. 

Measurements op Type. — Head and body, 153 mm.; tail, 146; hind foot, 32; 
zygomatic breadth, 19.0; nasals, 14.8; interorbital breadth, 5.5; zygomatic plate, 
4.4; diastema, 10.9; palatilar length, 18-5; palatal foramina, 7.4; length bulla, 6.3; 
upper molar crowns, 6.6; length crown m^, 2.9; width crown m^ 2.1. 

We base the species upon the type, together with another adult male 
and a juvenal (both topotypes). In addition w^e refer to the species Nos. 
2597 and 2599 of the Buitensorg Museum (both adult males), which have 
slightly larger bullae. 

This long-furred mountain form is to be compared only with lin- 
duensis and mollicomus. Both are larger rats. Linduemis is described 
as smaller and darker^’ than hoffmanni. 

The mammary formula is apparently 1-3 = 8. 

Rattus brachyrhinus, new species 

Type. — No. 104210, Amer. Mus. Nat. Hist.; cf, adult; Baroka, near mouth of 
Angabunga (=St. Joseph’s) River, Central Division, Papua; 30 motel’s; April 8, 
1933; collectors, Archbold and Rand. The typo is a skin and skull in good condition. 

General Characters. — A norycpicus-like Rattus (but smaller), member of the 
tunneyi group, with only slightly coarsened pelage mixed w'ith a few' long guard liairs. 
Skull known by its large bulla, narrow' interorbital region, long narrow palatal 
foramina. (Also, in females, mammary formula 3-3 = 12.) 

Description, — ^Pelage dorsally somewhat coarse and slightly crisp, the hairs 
basally fuscous with the terminal fourth clay color, a small proportion entirely fuscous, 
and a scattering of very long fuscous guard hairs. Vcntrally the hair color between 
dark olive-buff and deep olive-buff, all hairs having gray bases. The region about chin 
and lips paler and w'hiter. Tail short, uniformly fuscous, the scales roughly squarish, 
the median scale-hairs about tw'o scale lengths, the lateral ones, one and one-half 
scale lengths. Feet and hands pale clay color. 

Skull characterized by its generally arched form, wide brain case and strongly 
narrow'ed interorbital region; proportionately (to norvegicus) narrowed, elongated 
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interparietal bone; short nasals, their anterior tips not exceeding the prcmaxillae; 
long, narrow, slitlikc palatal openings which reach backward to a level ^ith the back 
of the first lamina of m^; narrowed interdental palate; narrowed interpterygoid 
fossa; large inflated bullae whose length exceeds both cro^^^l and alveolar lengths of 
the molar series; anterior part of Z 3 'gomatic plate throwm well forward and clearly 
visible from above. The molars arc /2aKus-like. 

Measurements OF Type.— H ead and body, 187 mm.; tail, 141; hind foot, 31.0; 
skull, occipitonasal length, 39.3; basal length, 36.0; zygomatic breadth, 20.0; inter- 
orbital breadth, 4.9; nasals, 14.2X4.7; breadth brain case, 14.9; zygomatic plate, 
4.1; diastema, 10.9; palatilar length, 18.4; palatal foramina, 7.9; length bulla, 8.2; 
upper molar crowns, 6.8. 

Brachyrhinus is founded on the type and a series of six other males 
and one female from Baroka; also a complete skeleton (A.M. No. 
104373, cf ). The paratypes all bear the slightly yellowish ventral color 
that has been described above as olive buff. 

A series of 3 males and 2 females of the same species from the Loloki 
River, 20 miles east of Port Moresby, differs slightly in that the dorsal 
pelage is rather finer and darker and the ventral pelage is w^hiter, though 
also entirely gray-based. 

A third set of rats of the same species, 14 males and 6 females, was 
taken at the Oriomo River, near the mouth of the Fly River. These 
closely match the type series in dorsal color, though ventrally, like the 
set from Loloki River, they are slightly paler. The texture of their fur 
is like true brachyrhinus. 

This species of rats is so distinct from the ringens, rattus, and norvegi- 
CHS types and yet appears to be so abimdant that one wonders how it can 
have remained undescribed. Indeed, it may yet turn out to be identical 
with ratticolor or still more probably with some species of Queensland, 
north Australia. 

The mammary formula 3-3 = 12 is interesting and rare. It occurs 
in norvegicusj jalorensisj dammermanni, and pesticuliis, but not in true 
rattus so far iis we have' observed. The full number of mammae can be 
noted in a number of the females. 

It can be inferred from the character of the three localities where 
Archbold trapped it that the species is an inhabitant of the drier coastal 
lowlands, probably of wude distribution where suitable habitats occur. 
The altitudes of the three localities are 30 meters (Baroka), 450-600 
meters (Loloki), and 50 meters (Oriomo). 

A specimen in the U. S. National Museum from north Queensland 
is the only member of the tunnneyi group in Australia that we know of 
with gray-based ventral pelage. It is larger than brachyrhinus. 
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Rattus penitus inferior, new subspecies 

Type. — No. 101059, Amer. Mas. Nat. Hist.; cf, adult; Wawo, Mengkoka Mts., 
southeastern Celebes, 50 meters; January 23, 1932; collector, G. Heinrich. The 
type is a skin and skull in fair condition. 

General Characters. — large member of the chrysocomiis gi'oup with coai-ser 
pelage than either penit us penitus or penitus sericatus. Under parts irregulaiiy suffused 
with hazel. Skull massive for the group, 'with long, broad palatal foramina. 

Description. — Pelage of type with guard hairs distinct, though not longer than 
wool hairs; color of tips of hairs dull favm color, the gray bases showing through and 
dulling the total effect. Under parts with fur mostly giay-based, tips whitish on 
throat, a little on sides and inside of limbs, otherwise tips hazel. Line of demarcation 
not sharp. Tail white beneath, not white-tipped. 

Skull of type with large muzzle and sloping zygomatic plate. Length of palatal 
foramina exceeding length of molar crowms (118 per cent), which in turn exceeds 
length of bulla (110 per cent). The molar series, though bhoiii, is made up of rather 
heavy individual teeth (width of m^ is 62 per cent of its length). 

Measurements of Type. — ^Head and body, 177 mm.; tail, 170; hind foot, 40.5; 
skuU, occipitonasal length, 45.3; zygomatic breadth, 20.5; nasals, 18.8; interorbital 
breadth, 6.6; breadth brain case, 16.8; diastema, 12.2; palatilar length, 20.8; 
palatal foramina, 9.3; length bulla, 6.9; length molar crowns, 7.8; length crown m^, 
4.0; width crowm mS 2.5. 

This new race is based upon three adult males besides the typo, the 
youngest of which shows the ventral suffusion of hazel only in slight 
degree. To the same race we have referred three males and two females 
from Masumbo, 550 meters, on the same range of mountains. 

Rattus penitus heinrichi, new subspecies 

Type. — No. 101006, Amer. Mus. Nat. Hist.; cf, adult; Tjambasang, Mt. 
Lampobatang, southern Celebes, 1100 meters; August 31, 1931; collector, G. 
Heinrich. The type is a skin in good condition, but the skull somewhat broken by 
the trap. 

General Characters. — A medium-sized member of the chnjsocomus group with 
dense though rather crisp pelage. 

Description. — Pelage of type coarser than that of R, p. penitus or R. p. sericatus, 
and much denser than R. p. inferior. Color above, rather strong sayal brown at tips 
of hairs, giving a general effect of natal brown due to dark-colored hair bases showing 
through from below. Under parts long-haired, the hairs between pinkish buff and 
cream buff, with gray bases. Hands and feet thinly clothed with whitish hairs. Tail 
whitish beneath, the scale-hairs about one and one-half scale lengths. 

SkuU of type more delicately formed than that of p. inferior, with narrower 
rostrum (? constant), smaller palatal foramina, shorter bullae, narrower mesoptery- 
goid fossa. 

Measurements op Type.— Head and body, 162 mm.; tail, 136; hind foot, 35.0; 
skull, occipitonasal length, 40.0; zygomatic breadth, 19.9; nasals, 15.5; interorbital 
bieadth, 6.3; breadth brain case, 16.4; diastema, 10.5; palatilar length, 18.3; 
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palutOil foramina, 7.6j longth bulla, 6.-4j length molar crowns, 7.3j length crown m', 
3-7; width crown 2.3. 

R.p.hei nrichi is founded on a topotypical series of thirteen males, six 
females and two rats of unascertained sex. A number of indmduals are 
somewhat young. 

It is a pleasure to name this fine variety for its collector, G. Heinrich. 

Rattus brevimolaris, new species 

Type.— No. 101055, Amcr. Mus. Nat. Hist.; cf , adult; Lalolis, 30 miles south- 
east of Mengkoka Mts., southeastern Celebes, 300 meters; February 15, 1932; 
collector, G . Heinrich. The type is a skin and skull in fair condition. 

General Characters. — A rather small member of the ckrysocomus group with 
somewhat thin pelag(', possessing a skull with small palatal foramina, narrowly 
pointed anteriorly and quite small molars. 

Description. Pelage of type rather thin, thinner than that of andrewsi, ap- 
proximating the condition in the larger sized inferior. Dorsal color, as in allied forms, 
near natal brown, but not uniformly so because of dulling effect of gray under-color. 
Ventral coloi' dii*ty buff, becoming clay color on breast and russet just anterior to 
scrotum. No el(‘ar line of demarcation along sides. Feet dull grayish- white. Tail 
shoi-t, white benc*ath. 

Skull small and delicate, the palatal foramina w-ell pointed in front, only slightly 
exceeding length of tooth row (110 per cent) ; bulla large to medium (in type 7.0 mm., 
in another specinK'n, female, only 6.1 mm.). Molars quite small. 

Measurements of Type.— Head and body, 157 mm.; tail, 138; hind foot, 34.0; 
skull, oocipitonasal length, 39.6; zygomatic breadth, 19,0; nasals, 15.4; interorbital 
breadth, 6.5; breadth brain case, 16.0; diastema, 10.9; palatilar length, 17.7; 
palatal foramina, 6.8; length bulla, 7.0; length upper molar crowns, 6.2; length 
crown m‘, 2.9; width crown m^ 1.9. 

Bosidos the tyioo, 3 malcfi and 3 females, all topotypes liave been 
studied. Al first sight this species looks like andrewsi. The latter, how- 
ever, luus crown of in’ at least 3.8 X 2.2. When the type of ckrysocomus 
is restudi(‘d it may b(' found that our brevimolaris will fit in with it. 
Meanwhile, we consider the closests allies of brevimolaris to be nigellus 
and rallus. 


Rattus salocco, new Kspecies 

Type. No. 101 1 10, Amer. Muh. Nat. Hist.; 9 , adult; Tanka Salocco, Meng- 
koka lltinge, south(‘aHti*rn Colebcns; 1500 meters; January 6, 1932; collector, G. 
Heinrich. The type is a skin and skull in good condition. 

General Characters. — A large xanthurus rat with buffy white under parts, 
propoitionately short liind feet, a short-muzzled skull with large bullae, wide molars 
and narrow zygomatic plate. 

Description.— Domal pelage of brown-tipped fuscous hairs with an admixture 
of long fuscous guard hairs as in xanthurus and marrnosurusj though not so long. 
V(*ntral pidage s(‘lf-colored, buffy white becoming strongly yellowish on under neck. 
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Transition from dorsal to ventral coloration indistinct. Ears small, about as in 
xanthrurus. Feet and hands with dark metatarsal mark, thinly w’hitc- haired, the 
fingers and toes w’hite. Tail with distal twro-thirds white, the hairs attaining about 
two scale-lengths, terminally four scale-lengths. 

Mammae 2-2=8. 

Skull with broad, heavy muzzle, rather narrow^ brain case, temporal ridges 
heavy, interparietal large (6X12.5). Incisors moderately heavy; molars broad and 
short; palatal foramina just level with anterior roots of m‘-mh 41 per cent of palatilar 
length; bullae very large, 124 per cent of length of molar crowns. 

Measurements of Type. — Head and body, 211 mm.; tail, 265; hind foot 
39.0; skull, occipitonasal length, 46.0; zygomatic breadth, 23.5; nasals, 16.7; inter- 
orbital breadth, 6.2; zygomatic plate, 4.3; diastema, 13.2; palatilar length, 22.0; 
palatal foramina, 9.0; length bulla, 9.5; length molar crowns, 7.7; length crown mb 
3.5; width crowm mh 2.5. 

The present species is based upon the type and a paratype ( 9 ). 
Both exhibit the mammary formula 2-2=8 perfectly distinctly. The 
shortness of the hind foot, almost as short as basilar length of skull, is 
noteworthy. 


Rattus microbullatus, new species 

Type. — No. 101108, Amer. Mus. Nat. Hist.; d'y adult; Tanka Salocco, Meng- 
koka Range, southeastern Celebes; 1500 meters; January 4, 1932; collector, G. 
Heinrich- The type is a skin and skull in good condition. 

General Characters — A member of the xanthurus group with dark pelage 
lacking much of the brownish shade of saloccoj with imder parts entirely gray-based, 
as in taeraCf and skull with broad molars, short palatal openings and very small bullae 
(for the group). 

Description. — (jreneral color dark gray sprinkled with ashy white, a slight tint of 
brownish appearing in the hair tips of the flanks. Guard hairs few, almost as short as 
general pelage. Ears in proportion the same as those of doininaJtor, Face almost pure 
fuscous; vibrissae black. Under parts with hairs buffy tipped, their bases fuscous. 
Line of transition indistinct. Hands and feet, including toes, brownish fuscous. 
Basal half of tail fuscous, distal half wdiitish. Tad hairs only one scale length, at tip 
one and one-half to twn scale lengths. 

Skull with heavj" rostrum, nasals backw^ardly pointed as in do?ninator; brain case 
rather Ml and broad; temporal ridges only moderately enlarged; mterparietal 
small (4.5 X 9.5). Incisors wide and heavy, somewhat oplsthodont; molai*s large 
and wide; palatal foramina only 30 per cent of palatilar length; and, further, buUa 
very reduced, only 95 per cent of length of palatal foramina. 

Measurements op Type.— Head and body, 203 mm.; tail, 223; hind foot, 42.0; 
skull, occipitonasal length, 50.4; zygomatic breadth, 25.2; nasals, 19.8; interorbital 
breadth, 6.7; zygomatic plate, 5.3; diastema, 14.0; palatilar length, 23.3; palatal 
foramina, 7,0; length bulla, 6.6; length molar crowns, 9.0; length crowm m\ 4.1; 
breadth crown m^, 2.9. 

This species is based upon the type (c?) and a paratype (adult 9 ), 
the mammary formula of which apparently is 1-2=6 (normal for the 
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group) . There is also a juvenal female in poor condition. In that animfll 
the general dark color of the pelage is intensified, and though all three 
molars are erupted, wear appeai-s as far fonvard as the last lamina of m‘ 
only. 

lUbttus arcuatus, new species 

Type. No. 101111, Amer. Mus. Nat. Hist.; 9, adult; Tanka Salocco, Meng- 
koka Range, southeastern Celebes, 1500 meters; January 11, 1932; collector, G. 
Heinrich. The type is a skin and skull in good condition. 

General Characters. — xanthurus rat generally resembling taerae and micro- 
hullatus in exterior appearance and in its gray-based ventral fur, but differing in the 
strongly arched nature of the skull and long, slender muzzle. 

Description. — Dark fuscous dorsal hairs flecked with grayish, a number of the 
hairs being black throughout (short guard hairs, probably); a lighter brownish-gray 
shade on sides and thighs; face much as body; a spot of white (individual) on the 
f rons. V entrally the hairs fuscous, with grayish white tips. Ears large as in dominator. 
Hands and feet with whitish hairs (not black as in microhuUatus). Distal half of tail 
white. Tail hairs attaining one scale length, in both mesial and terminal parts of tail. 

Skull slender, the muzzle long and slender; temporal ridges rather weak, lightly 
beaded; interparietal small (4X10); skull strongly arched or flexed at the level of 
the frontal-nasal suture. Zygomatic plate moderately broad, its anterior margin well 
in advance (about 3 mm.) of the notch; incisors narrow (each about 1.3 mm. across) ; 
palatal foramina quite narrow and slitlike, rather short (31-32 per cent of palatilar 
length) ; molars rather heavy; bulla fairly short, subequal in length to that of palatal 
foramina and only 76 per cent of length of molar series (crowns). 

Measurements of Type. — ^Head and body, 203 mm.; tail, 245; hind foot, 43,5 ; 
skull, occipitonasal length, 50,0; zygomatic breadth, 21.7; nasals, 20.7; interorbital 
breadth, 6.7; zygomatic plate, 5.7; diastema, 12.5; palatilar length, 21.9; palatal 
foramina, 7.8; length bulla, 7.0; upper molar crowns, 9.3; length crown mS 4.7; 
width crow'n m^ 2.6, 

Arcuatus is founded upon a series of 3 males and 3 females, in addi- 
tion to the typo, all topotypical. 

Pectoral mammae can be found in none of the four females, al- 
though two pairs of inguinal mammae are readily discerned, so we con- 
clude that the formula for the species is 0-2=4. 

Eattus aspinatus, new species 

Type. — No, 101281, Amcr. Mus. Nat. Hist.; 9, quite young adult; Ile-Ile, 
northern Celebes; December 4, 1930; collector, G. Heinrich. The type is a skin and 
skull, the latter badly broken. 

General Characters. — A member of the whiteheadi group of rats, namely, with 
tail shorter than body, with vciy small bullae and very short palatal foramina, and 
normally with spinous pelage. The pelage of the new" form, however, is entirely 
spineless. 

Description. — Color above very dark, fuscous, the extreme tips of the hairs near 
Mars brown; beneath, the hairs gray-based, with their tips dull buffy gray; the sides 
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have the hairs tipped with clay color, making the tmnbition from doi*aal to ventral 
color indistinct. Backs of hands and feet dark gray; fingers and toes flesh-colored. 
Ears quite small, fuscous. Tail fuscous above, pale below, the true coloi-s marred by 
heavy applications of a preseiwative which makes them appear silvoiy white. F(‘et 
formed as in the wkiteheadi group. 

Skull of type with whole of occipital portion broken. Rostrum short, rather 
narrow; zygomatic plate narrow, its anterior edge nearly upright; antororbital 
notch, seen from above, shallow; palatal foramina and bullae very short; back of 
palate level with back of m-; teeth as in wkiteheadi 

Measurements OF Type. — Head and body, 98 mm.; tail, 93; hind foot, 26.5; 
skull, zygomatic breadth, 14 -f; interorbital breadth, 5.5; nasals, 9.1; interparietal, 
3.9X8.4; zygomatic plate, 2.1; diastema, 6.5; palatilar length, 11.4; palatal forar 
mina, 3.7X2; length bulla, 3.9; length molar crowns, 6.0; length crown 3.1; 
width crown m.\ 1.9. 

The type and a single paratype (A.M. No. 101282, young cf), 
differing in no way from the former, form the basis for differentiation of 
this apparently distinct species. We believe that these rats form the 
first record of any member of the wkiteheadi group in Celebes. 

Doubtless it will be found that adults of aspinatus will present a far 
less melanistic appearance than do the two young specimens before us. 
No skull has been found for the male paratype. 
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RESULTS OF THE ARCHBOLD EXPEDITIONS. NO. 3 

TWELVE APPARENTLY NEW FORMS OF MURIDAE (OTHER THAN 
RATTUS) FROM THE INDO-AUSTRALIAN REGION 

By G. H. H. Tate and Richaed Archbold 

As explained in a previous article^ in which new forms of Rattus 
were described, the new species proposed in the following pages are in- 
cluded in a series of collections brought together by Mr. Richard Archbold 
and deposited at The American Museum of Natural History, New York. 

Bunomys caelestis koka, new subspecies 

Type. — No. 101236, Amer. Mus. Nat. Hist.; 9, adult; Tanka Salocco, Meng- 
koka Mts., southeastern Celebes, 1500 meters; January 11, 1932; collector, G. Hein- 
rich. The type is a skin and skull in goo d condition. (Female selected for comparison 
with type of R, c. caelestis.) 

General Characters. — Smaller than true caelestis and with smaller hind foot, 
shorter claws, and shorter nasal bones. 

Description. — Pelage soft and fine, dorsally fuscous-based, tipped with Mars 
brown which pales to Prout’s brown on sides. Under parts with bases of hairs fuscous, 
their tips tawny, the tawny becoming pale russet on chest and throat. Hands and 
feet wdth backs light fuscous, digits fiesh-colored. Tail fuscous above, flesh-colored 
beneath. Ears light fuscous. Claws, though decidedly more elongate than those of 
the R. chrysocomus rats (of w’hich we consider Bunomys a derivative), shorter than 
those of B. c. caelestis. 

Skull with the long rostrum and full occipital region of Bunomys. Zygomatic 
plate sloping; palatal foramina shoi-t; bullae moderate in length; back of palate 
level with back of m"*; molar teeth small. No inflation of muzzle (which, however, 
probably occurs as a manifestation of age and growiih). 

Measurements op Type. — Head and body, 135 mm.; tail, 148; hind foot, 33.5; 
length claw digit 3 of forefoot, 3.8; skull, occipitonasal length, 38.7; zygomatic, 
breadtii, 18.1; intcrorbital breadth, 6.6; breadth of brain case, 15.3X3.9; nasals, 
15.4X4.0; inteiparietal, 5.1 X 9.9; zygomatic plate, 2.8; diastema, 10.7; palatilar 
length, 17.5; palatal foramina, 6.3 X 2.4; length bulla, 6.8; upper molar crown length, 
6.1; length crowTi mS 2.9; width crora mS 2.0. 

Melomys tafa, new species 

Type. — No. 104341, Amer. Mus. Nat. Hist.; 9, adult; Mount Tafa, 30 miles 
southw^est of Mt. Albert Edw^ard, Papua, 2400 meters; September 2, 1933; collector, 
Richard Archbold. The type is a skin and skull in good condition. 


U035, Amer. Mus. Novitates, No. 802. 
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General Characters. — medium-bized Mcloniys of that divibion of tho genus 
with one scale-hair per tail scale, with upper parts gray with a brownish cast, not 
fulvous however; and under parts whitish, the hail’s all gray-based. Tail paler 
beneath. 

Description. — Pelage long and very soft, about 10 mm. on the back. General 
dorsal color bone brown, paling to natal broTO or Hay*s brown on sides and rump. 
Under parts grayish white 'v\itli bases of all hail’s gray. Hands and feet whitish buff. 
Tail fuscous, beneath flesh-color. Tail slightly longer than body. Feet slender. 

Skull delicate, well rounded; muzzle moderately lengthened; intororbital region 
not much narrowed; neither maxillary nor squamosal root of zygoma flaring abruptly; 
temporal ridges very slight, rather more developed in some paratypes; palatal fora- 
mina moderate in length. 

Measurements of Type. — Head and body, 128 mm.; tail, 143; hind foot, 30.3; 
skull, occipitonasal length, 34.7; zygomatic breadth, 17.1; breadth brain case, 13.4; 
nasals, 12.0X4.1; zygomatic plate, 3.8; diastema, 9.7 ; palatilar length, 16.1; palatal 
foramina, 4.7; length bulla, 4,3; upper molar crowns, 6.7; length crown m‘, 3.3; 
width crown m^ 1.9. 

This new species, which appears to be closest to rubex, is based upon 
four males and five females (including the type). A male from Murray 
Pass is referred also to tafa. At Mt. Tafa the habitat of this species 
seems to be identical with that of the larger mollis. 

Melomys shawl, new species 

In the Shaw Mayer collection from the Weyland Range is a speci- 
men A.M. No. 101959 (field No, 93) wliich Dollman^ identified as 
Melomys platyops. This animal, which agrees rather closely in general 
structure Tvith our new species tafa and with Thomases description of 
rubex f is certainly not referable to platyops (compare dimensions). The 
tail possesses the one hair per scale arrangement. The foot are slender 
and moderately long, but the dorsal color is fulvous, with an admixture 
of blackish medially. Ventrally the whitish hahs are all gray-bas('d. 
The animal seems to have no counterpart among described species. 

Type. — No. 101959, Amer. Mus. Nat, Hist.; cf , adult; Weyland Range, Dutch 
New Guinea; 1200 meters; July 10, 1930; collector, F. Shaw MaycT. The tyix' is a 
skin and skull in good condition. 

General Characters. — A small-sized Melomys colored deep mahogany on back, 
under parts of gray-based white hairs. Feet slender. Tail fuscous above, paler 
beneath. Related most nearly to rvbex and tafa. 

Description. — Pelage 11 mm. on back. Color warm sepia (Ridgway), heavily 
irrorated with blackish, paling on sides to snuff brown. Ventral pelage 6 mm., color 
as indicated above. Line of demarcation sharp. Face somewhat grayer than back. 
Feet buffy. 


^EothscMld and Dollman, 1933, Froc. Zool. Soo. London, p. 214. 
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Skull closely resembling that of lafa, the muzzle^ somewhat slenderer but general 
dimensions almost identical. 

Mbasuutsments of Type.— Head and body, 110 mm.; tail, 109; hind foot, 27; 
skull, oceipitonasal length, 32.9; zygomatic breadth, 16.4; interorbital breadth, o.7; 
breadth brain case, 13.4; nasals, 11.5X3.5; diastema, 9.0; zygomatic plate, 3.7; 
palatilar length, 15.0; palatal foramina, 4.4; length bulla, 3.9; upper molar crowns, 
6.4; length crown m‘, 3.2; breadth crown mh 1.9. 

This form is very readily distinguished from platyops by its subequal 
body/tail proportions, small size, shorter molar series, and shallower 
mandible. 


Melomys latipes, new species 

Type.— No. 104273, Amer. Mus. Nat. Hist.; cf, young adult (the teeth only 
moderatc‘ly wom) ; Baroka, Mekeo District, Central District, Papua, nearly sea level; 
April 11, 1933; collector, R. Archbold; No. 1343. Skin in good condition; skull with 
left maxillaiy portion broken. 

General Ctiaracterr. — ^A dai’k-colored, broad-footed Melomys with tail wholly 
fuscous; its scales with but one hair each; and its under parts white, the hairs of the 
m('dian area from chin to vent white to the roots. 

Description. Dorsal pelage generally shoit (8-9 mm.) and rather crisp, colored 
near('st to bone brown, becoming paler on sides by admixture of snufif brown. Under 
paris witli belly fur about 4 mm., general color white, the median area for a width of 
about 13 mm. with the ba.s(‘s of the hairs white, but this extended on throat and chin 
to 15 mm. White area bordered by the snuff-brown bail's of the sides, all of which 
have gi’ay bases. Ai*nLS and logs snuff-brown to clay. Hands and feet darker. Tail 
w'holly fuscous. Ears fuscous. Feet broad and strong. 

Skull rather strongly built; nasals not elongate; interorbital region moderately 
broad, th(' temporal edg<*s sharp but scarcely beaded, diverging posteriorly along the 
parietosquamosal suture. Widest pari of zygoma at squamosal. Anterior palatal 
foramina rather long, as in mollis. Teeth strong and somewhat broadened. Bullae, 
though small, broad and w'ell i-ounded. 

Mkahurements of Type. Head and body, 142 mm.; tail, 147; hind foot, 31; 
brc'adth of hind foot at Iev(‘l of proximal end of 5th metatan^al, 4.9; skull, condylo- 
incisive l(*ngth, 32.1; zygomatic breadth, 17.5; interorbital bn'adth, 5.6; breadth 
brain case, 14.5; diastema, 9.1 ; zygomatic plate, *1.0; palatilar length, 15.6; palatal 
foramina, 1.9+ ; length bulla, 4.4; length molar crowns, 7.1; length crown m^ 
3.1; width crown m’, 2.0. 

M. laficeps agroos with none of the dcscrib('d spc^cies of Melomys even 
appvoximatc'ly, so oven though it is undesirable to sc't up a new species 
basc'd upon one ooinjikdc^ specimen only, in this case it seems iiecessaiy. 

Melomys sevia, new species 

Type. -No. 79755, Amer. Mus. Nat. Hist.; cf, adult; Sevia, Cromwell Range, 
lluon Peninsula, Mandat(‘d Territory of New Guinea; UOOmetera; March 14, 1929; 
collector, R. H. BcHjk, Whitney Houth Sea Expedition. The type Is a skin and skull in 
fair coiulition (skull brok(m at back; skin measured only roughly in inches in the field). 
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General Characters. — A rather small .species with long lax reddish-brown 
dorsal pelage, and ventral fur grayish w'hite, all gray-based. The tail fuscous above 
and below, its scah^ hairs three per scale and in length about two scale- leugtiis, in this 
respect approaching moncktmii. The animal, however. Is far smaller. 

Description. — Color nearest to natal brown, paling to sayal brown on sides and 
rump. The face and forehead, as in monckton% lightly washed with grayish. Hands 
and feet buffy w’hite. Vibrissae long, reaching 47 mm. 

Skull with wide brain case unbeaded, square supraorbital edges, and almost no 
abrupt spring of squamosal roots of zygomata. Rostrum moderately shortened j the 
frontal area wdth marked depression (possibly abnormal) . Palate rather narrow , with 
rather long foramina for Melomys. Median pterygoid fossa also narrow for the genus. 
Bulla of the customary small size. Molars normal for Melomys. Anterior edge of 
zygomatic plate almost straight up and down, not projecting forward. 

Measurements of Type. — Head and body, 124 mm.; tail, 140; hind foot, 25; 
skull, occipitonasal length, 31.5; zygomatic breadth, 15.3; intororbital breadth, 5.2; 
breadth brain case, 13.4; nasals, 10.0X3.2; diastema, 7.6; zygomatic plate, 3.3; 
palatilar length, 13.0 palatal foramina, 5.1, upper molar crowns, 5.7; length crown 
m^ 2.5; width crown m^ 1.6. 

This animal (the type is the only specimen known to ns) does not 
agree with the published description of any species, though apart from 
the quite considerable difference in size it probably comes nearest to 
moncktonu From the quality of its fur it is readily recognized as a 
mountain-living species. Indeed, superficially it is quite like the animal 
which we have called ruhex, but from that form it differs in lacking tlie 
russet wash over the belly hairs, in the important scale-hair arrangement, 
and in certain skull characters. 

XTromys neobrittanicus, new species 

Type. — No. 99881, Amer. Mus. Nat. Hist.; cT, adult; New Britain, Solomon 
Islands, 1933; collector, W. J. Eyerdam, Whitney Soutli Sea Exp(»dition. The type 
is a skull in good condition without a skin. 

General Characters. — An abciTant member of the amk group of Uromys^ 
differing conspicuously through its remarkably ckwclopc'd postorbibil processes, by 
reason of which it is totally unlike any Uromys hitherto described. It is op(‘n to ques- 
tion whether this skull may not be worthy of subgcneric separation from UromySt 
for Cyromys was differentiated on the basis of characters of about equal weight. 

Description. — The skull of a very large Uromys, vnth condyloincisive length of 
66 mm., and length of molar series 13.9, thus comparable only with Uroniys anak» 
The dorsal surface of the skull presents special characters of major importance, con- 
stituted by the remarkable triangular postorbital piumincncea whose tips are 27 mm. 
apart. Those processes must bring about secondary adjustments of the temporal 
muscles and ridges in response to their development. The processes arc situated 
entirely on the squamosal bones, and their presence, though at a lower level within 
the temporal fossa and covered by temper^ muscle, is clearly to be seen in Frech- 
kop’si rough drawings of several giant rat genera. It may also be noted in incipient 

11932, Prechkop, Bull. Mus. Roy. d’Hist. Nat, Belgique, VUI, No. 28, p. 8. 
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form in most spocics of Uromijs. In neohrittanicus the doi'sal surface of the process 
instead of being covon'd l)y muscle attachment makes contact with the dermis of the 
head and thus s(‘parates the anterior pai-t of the origin of the temporal muscle com- 
pletely into two pai*ts. The tc'mporal ridges curve backward and medially from the 
processes, approacliing one another most closely at the level of the front edge of the 
interpari(‘tal, and then turn outward to lose themselves in the lambdoidal crest. The 
mandibl(» is very deep from articular process to the back of the angular process (23.7). 
In anak ( 9 , howevcn) it is only 19.2. The coronoid process is short and blunt. 

Measurements op Skull op Type.— Occipitonasal length, 67.6 mm.; zygo- 
matic breadth, 36.8; breadth brain case, 23.4; interparietal, 7.6X14.2; interorbital 
breadth, 11.2; nasals, 24.0X6.7; diastema, 20.4; zygomatic plate, 10.4; palatilar 
length, 34.8; palatal foramina, 7.0; length of bulla, 6.4; upper molar crowns, 13.9; 
length crown mh 6.7; width crown m', 3.8. 


Lenomys meyeri lampo, new subspecies 

Type. —No. 101128, Amer. Mus. Nat. Hist.; 9, adult; Wawa Karaing, Mt. 
Lampobataiig, southern Celebes; 2200 meters; September 13, 1931; collector, G. 
Heinrich. The type is a skin (overstuffed) and skull in good condition. 

General Characters. A large grayish rat with haim tipped with whitish and 
under parts buffy white, the terminal half or three-fifths of tail flesh-colored. Almost 
indistinguishabl(‘ externally from meijeri and longicaudatus. 

Description.— Pelage rather woolly, the guard hairs, though longer, only slightly 
heavier than th(‘ wool hairs. General color of head and back fuscous to chaetura 
drab, flecked with whitish; slightly darker toward the median line than at sides. 
Head colored as body. Under parts buffy white, all hairs being gray at the base. 
Domal color gradually passing into ventral color. Proportion of white terminal part 
to gray basal part of hairs gi’<‘ater on throat, chest and abdomen. Feet and hands 
with hairs gray brown, tipped with white. A .slightly darker patch extending from the 
ankle almost to the <‘nd of the fourth and fifth metatamals. Hairs subtending the 
claws wliite. Tail with distal half whitish flesh-colored, about equal in length to 
head and body. 

Skull closely similar in gent^ral characters to that of longicaudatus and to the 
drawing by Hoffmann of that of meyeri. It can be distinguished from the former by 
its mucli long(‘r palatal foramina, longiu* bullae, and narrower nasals more arched 
over the nares, an d by possessing longer tooth rows. From meyeri it may be separated 
only by its long palatal op(‘nings. 

Tlu' d<‘ntition of the new form diffem slightly from that of hyigicaudatus in that 
tlie third lophs of ni^ and m^ (‘ach possess an internal enamel loop, almost excluding 
the posterior-projecting proc<»ss of the internal tubercle of their respective second 
lophs from the inner side of the tooth. That there exists considerable variation in the 
folding of the enamel in this species is shown by A.M. No. 101125, in which an acces- 
sory lamellate fold is given off from the back of the median tubercle of the third loph 
of both m^ and m^ toward the external side of the tooth. The teeth of m&yeri 
meyeri drawn by Hoffmann appear closest to those of longicaudatus. They lack the 
extra lamellae described above. 

Measurements of Type. — Head and body, 275 mm.; tail, 276; hind foot, 45; 
occipitonasal length, 57.1; zygomatic breadth, 28.3; nasals, 20.5X5.9; interorbital 
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breadth, 7.3; interparietal, 5.3 X 9.3; diabtoma, 15.8; zygomatic plate, 6.0; ])alutilar 
length, 27.7; palatal foramina, 8.8; length bulla, 8.8; upper molarb crowiks, 11.0; 
length crown 4.7; width crown m^, 3.2. 

Besides the type, L. m. Imnpo is based upon two male and three 
female paratypes, all from the type locality. We believe that the skull 
from Pard-Pare figured by Jentink* should also be referred to meyeri 
lampo. 

Individuals of the series vary only slightly in color-tone from one 
another. One has a tuft of white haii’s on the crown of the head, another 
has the under parts more strongly tinged with yellowish than has the 
type. 


Pogonomys lepidus huon, new subspecies 
Type. — No. 79763, Amcr. Mus. Nat. Hist.; cT, Sewia, Croniwoll Mt>.., Tluon 
Peninsula, New Guinea; March 20, 1929; collector, R. H. Beck, Whitiny South Hea 
Expedition. The type is a skin and skull in fair condition (both jugals mishing). 

General Characters. — A i*ufous-backed, white-bellied (white to bases of hairs) 
Pogonomys closely allied to lepidus lepidus. 

Description, — General doi-sal color close to snuff brown, slightly darker along 
the back, paler and clearer on face and sides. Under parts pure white, th(‘ hairs w bite 
to the bases. Ears brown, naked; hands and feet clothed with fin(‘ whit(' hairs. 
Tail rather dark brown, but little paler beneath. 

Skull ^ith the short rostrum, flaring zygomata, and complex teeth of th(^ genius. 
Measurements of the Type. — Head and body, 135 mm.; tail, 185; (the two 
foregoing, which are taken from the dried skin, are probably ('xcessive) ; hind foot, 22; 
skull, occipitonasal length, 30.2; basal length, 26.7; zygomatic breadth, 16.4; inter- 
orbital width, 4.4; nasals, 10.4X2,9; zygomatic plate, 3.3; palatal length, 15.4; 
palatilar length, 13.5; palatal foramina, 3.9 X 1.9; length bulla, 4,2; upper molar 
crowns, 5.2; length crown mh 2.4; width crowm m‘, 1.8. 

The new form differs from true lepidus in its somewhat largc'r sizes 
larger teeth and longer toothrow, and especially in its sliortc^r ])alatal 
foramina. These last in 1. lepidus equal 5X2.6 {fide Thomtis). 

The subspecies is based upon a series of four adults and one subadult 
from the Cromwell Mountains. Just as with lepidus^ the color of the 
juvenal animal is duller, being less rufous and more grayish than that of 
the old specimens. 

Pogonomys lepidus derimapa, new subspecies 
Type. — No. 101963, Amor. Mus. Nat. Hist.; 9 . adult; Mt. Derimapa, Gebroed- 
ers Gebirge, Dutch New Guinea, 1600 meters; August 16, 1930; collector, F. Shaw 
Mayer; collector's No. 1 69. The type is a skin and skull in good condition. (Note. — 
This specimen was identified by DoUman^ as P. sylvestris.) 

US90, Weber’s ‘Zool. Ergebni&b,’ I, PI. x, figs. 4-6. 

^Rothschild and Dollman, 1933, Proc. Zool. Soc. London, p. 214. 
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Gene UAL Chauacteus. — A dull, rufous-colorod Pogoriomys^ with belly hail’s 
white' to thc'ir roots. Very olosolj’^ allied to Icpidus lepidus and lepidus huon. 

Desckti*tion. Color substantially as in tme lepidus^ but slightly darker, coming 
nearest to bister, this color effect resulting from the admixture of considerable 
blackish to the russet of the back. Face and flanks paler as in other lepidus. Hands, 
feet, ears, and tail as in lepidus. 

Skull representing the extreme of shortening of the palatal foramina to be found 
in IcpiduSy only 3.3 mm. in length. Tooth row and teeth large, as in lepidus huon. 

Measurements of Type.— Head and body, 112 mm.; tail, 174; hind foot, 23; 
skull, occipitonasal length, 31.1; basal length, 27.5; zygomatic breadth, 17.2; inter- 
orbital width, 4.5; palatilar length, 4.1; palatal length, 16.2; palatal foramina, 3.3 X 
1.9; length bulla, 4.2; upper molar series (alveoli), 5.4; upper molar crowns, 5.2; 
length crown m‘, 2.3; width crown mh 1.7. 

This geographical race is founded upon the type and a second female 
in siibadull pelage (Mayer field No. 133, A.M. No. 101961), which was 
referred by Dollman (loc. cit.) to loriae. 

The (Jebroeders form is darker in color than true lepidus and approxi- 
mates the Huon Peninsula animals in general size. The shortening of the 
palatal foramina to be noted in /. huon is in the 1. derimapa race carried 
still farther. 

Pogonomys (Chiruromys) forbesi satisfactus, new subspecies 

Type. No. 79828, Amcr. Mus. Nat. Hist.; cf , adult; Goodenough Island 
(Dauila), D'Entrc'castoaux group, cast of New Guinea; November 18, 1924; collector, 
R. H. Beck, Whitney Houth Sea Expedition. The type is a specimen in alcohol in 
good condition (skull removed and cleaned). 

General Characters.- A large, short-headed arboreal rat with long tail, the 
tip of which is highly pr(‘h(*nsile. It differs from its mainland relatives in its longer 
hind foot and proportionately decreased length of skull. It comes closest both on 
structural and g<*ographical grounds to forbesi mambatus. 

Description. Color and pelage (‘ss(*ntially as forbesi, a dull brownish-gray 
wit h hail’s of iindc'r jiarts buffy white' devoid of gray bases. No wiiite mark above eye. 
Scale' wliorls of tail 0 per cm. Color of tail brownish gray. Scales keeled. Tfie lack 
of white* marks be'tween (*ye and (*ar sugge'sts mambntus. 

Skull with very slieirt reistrum, widely flaring zygomata, freiiital processes of pre- 
maxillae extending far be'liinel nasals, and all palatal and other charactei-s proper to 
Pogonomys {Chiruromys) . 

In lengt h anel bre'adth the skull of the type of satisfactus approximates the dimen- 
sions given by Thomas hr forbesi mambatus. The palatal foramina, 3.8, are markedly 
shorte'r than theise of /. vuUumus which equal 5.1. The diastema is only 9 (11.2 in 
pulcher). The molar scries is rather longer, 5.9 instead of 5.7 (mambatus). In another 
male, how('ver, it is 5.6. 

Measurements of Type. — Tail, 225 mm.; hind foot, 37; skull, occipitonasal 
length, 35.0; zygomatic breadth, 21.7; interorbital breadth, 6.1; nasals, 11.6X3.4; 
diasti'ma, 8.1; zygomatic plate, 37.; palatal foramina, 3.9; length bulla, 4.8; upper 
molar crowns, 6.0; length crown mb 2.6; width crown mh 1.9. 
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The form is based upon a series of two adult males and one juvonal 
male, all from the t 5 ^e locality. 

Pogonomys (Chiruromys) pulcher major, now subspecies 

Type.— No. 79831, Amer. Mns. Nat. Hist.; 9, adult; Goodcnough Island 
(Dauila), D’Entrecasteaux group, east of New Guinea; November 18, 1924; col- 
lector, R. H. Beck, Whitney South Sea Expedition. The typo is a specimen in alcohol 
in good condition (skull removed and cleaned). 

General Characters. — A russet-bellied Chiruromys with much longer tail 
and hind foot than p. pulcher. 

Description. — General color and quality of pelage essentially the same as in p, 
pulcher. Above dark grayish cinnamon; beneath light russet. A dark mystacial 
area joining the dark area around eye. BufFy whitish chin, lips, and throat. A 
whitish area surrounding each axillary mamma. Hairs of feet light brown. Tail 
very coarsely scaled, the scales of the dorsal surface near the base markedly larger 
than those of the ventral sui-face. (In /. satisfactus they are subcqual.) A tendency 
for the dorsal scales near base to become coalesced in large masses (not observ(‘d in /. 
satisfactus). Scales unkceled (keeled in satisfactus). Color brownish black (gray 
brown in satisfactus). 

In the skull very few differences can be noted. The palate is slightly longer than 
in satisfactus due to setting back of the molar scries, and the same cause has brought 
the median pterj^goid fossa slightly forw^ard in relation to the posterior level of the 
3d molars. In the mandible the posterior margin (between articular and angular 
processes) is less excavated in major and the articular process is heavier. 

Measurements of Type. — ^Tail, 245 mm.; hind foot, 37; skull, occipitonasal 
length, 37.4; zygomatic breadth, 22.3; interorbital breadth, 5.9; nasals, 11.0X4; 
diastema, 10.3; zygomatic plate, 3.9; palatilar length, 15.9; palatal foramina, 4.2; 
length bulla, 4.9; upper molar crowms, 6.0; length crowm mh 2.7; wudth crowm m', 
1.9. 

Apparently pulcher and forbesi represent two thoroughly distinct 
species, additional characters of which we have point('d out above. It is 
interesting to find representatives of both on the one island. 

Hydromys neobrittanicus, new species 

Type. — No. 99867, Amcr. Mus. Nat. Hist.; 9, adult; Bainings, Balayang, 
Wide Bay, New’ Britain, Solomon Islands; March 4, 1933; collector, W. F. Coultas, 
Whitney South Sea Expedition. The type is a skin an d skull in good condition. 

General Characters. — The generally melanic coloration of the under parts, 
black dorsal surfaces of fore and hind feet, the large size of the animal (hind foot 63, 
length of skull 56) and its wide m^ set this species of Hydromys off sharply from any 
others hitherto described. 

Description. — Length of dorsal pelage 10-13 mm., of ventral pelage 7-10. 
Color of dorsal fur very dark, the guard hairs almost black, although relieved by a 
glossy sheen, the w’ool hairs nearest to Vandyke brow’n. On the sides, thighs, arms, 
and cheeks the black hairs are replaced by shorter browmish-black hairs, but the tops 
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of hands and fiH‘t aro again darker — almost black. Under parts Vandyke hrorni with 
a strong blackish cast on the anterior thoracic and abdominal region, but slightly 
paler on the posterior thoracic region and throat and neck. Ears nearly naked, near 
mummy brown. Tail black, with the terminal one and one-half inches buffy and a 
girdk^ of the same color for one inch at about its middle. Mammae 0-2 - 4. 

Skull large and strongly built; rather similar in structure to that of esox. It 
differs, however, in the form of the pterygoids and especially in its larger and much 
wider molars. This added width of the molars encroaches upon the palate to such an 
extent that the distance apart of the two m^ (3.7 mm.) only slightly exceeds the width 
of the individual molars (3.5 mm.). In esox the condition is quite different, the dis- 
tance apart of the molars being 4.0 mm. and the width of individual molars only 2.7 
mm. Differences between these two species in respect to this character can then be 
expressed by the very different fractions, ■H’ and In the form of the hind part of 
the palate, yet another character appears. In esox the palate between the tooth rows 
is distinctly domed or arched upward, whereas in neohrittaniem this part of the palate 
is nearly flat, being turned downward merely at the posterior margin. 

Measurements oe Type.— Head and body, 288 mm.; tail, 289; hind foot, 60; 
skull, occipitonasal length, 52.2; greatest (condylobasal) length, 54.7; zygomatic 
breadth, 28.4; interorbital breadth, 6.7; nasals, 17.7X5.5; intei-parietal, 6.3X9.7; 
diastema, 14.6; zygomatic plate, 3.5; palatilar length, 26.1; palatal foramina, 6.0 X 
3,7; length bulla, 6.0; length molar crowns (mi-f-m*), 9.4; length crown mS 6.7; 
width crown mS 3.6. 

Thi« interesting new species is based upon a single female. 
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llESULTS OF THE ARCHBOLD EXPEDITIONS. NO. 4 

AN APPARENTLY NEW RACE OF WALLABIES FROM SOUTHERN 

NEW GUINEA 

By G. H. H. Tate and Richard Archbold 

Among the many interesting mammals collected by the Archbold 
Expedition to New Guinea may be mentioned a representative of the 
Australian rufous-legged pademelons inhabiting the mixed grasslands 
and gallery woods in the territory south of the Fly River. 

Macropus coxenii oriomo, new subspecies 

Type. — No. 104429, Amcr. Mus. Nat. Hist.; adult; Wuroi, Oriomo River, 
Western Division, Papua; February 2, 1934; collector, Richard Archbold. The type 
is a skin with skull in good condition. 

General Characters. — A Thyhgale wallaby of that section of wallabies that 
comprises t h(' small, red-legged forms coxenii and etigmatiem. It may be distinguished 
from those forms by having the under parts washed with pinkish cinnamon instead of 
white' (Thomas, 1888), and the hip-stripe ochraceous tawny instead of white. (In 
skins from north Queensland the hip-stripe is light tawny and the under parts show 
a trace of ochraceous wash.) 

DESCRimoN. — Pelage of type short, rather thin (much shorter and thinner 
than that of stigmaticiLS from north Queensland). Dorsal color much as in coxenii^ 
mixed rufous and black running backward to the tail, becoming more rufous and less 
black on the flanks. Nape from behind ears to shoulders quite black. Front rufous, 
becoming more huffy on nose. Eai-s black, their inside hairs cinnamon buff, their 
bases surrounded by cinnamon flecked with black. Under parts light pinkish cinna- 
mon, d(‘ep('uing at inguinal I'egion to pinkish cinnamon and toward sides approach- 
ing ()rang(' cinnamon. Chin Mikado brown. lA'gs near orange cinnamon, their inner 
sides light pinkish cinnamon. Ilip-stripe ochraceous tawny. Feet and hands Mikado 
brown. Tail above and near the bjise mixed rufous and blackish, the rest of the tail 
gray wit h a light covering of very short hairs near chamois in color. 

The skull agri'cs closely in respect to the evenly rounded frontonasal suture with 
Thomas’s (1888, PL vin) illustration of coxenii. Compared with the skull of stigmati- 
cus (A. M. No. 65153, cf , collected by Raven in north Queensland), practically no 
differences are observable either in size or conformation: a median keel on the basi- 
occipitalis developed in oriomo; the opening for the infraorbital nerve comes a little 
closer to the zygomatic root in stigTnaticus. Otherwise wt can see no difference. 

Measurements OF Type.— Head and body, 575 mm.; tail, 390; hind foot (s.u.), 
117; skull, basal length, 95; zygomatic breadth, 52; nasals, 40.1; palatilar length, 
68.5; diastema (i*-pS alveoli), 20; m^-m^, 17.4; length crowm i®, 5.3. 
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This slightly differentiated race is founded upon a series of eight 
topotypes (including the holotype): 4 adult males, 1 subaclult male, 1 
juvenal male, and 2 juvenal females. These animals constitute, wo be- 
lieve, tlie first record of the presence in New Cluinoa of the n'd-legged 
pademelon wallabies and funiLsh yet another example of overlap of tlie 
north Australian faima into southern New Chiinea. The animals seem to 
be chiefly nocturnal, for most were shot by Mr. Archbold with the aid of 
a jacklight. 





AMERICAN MUSEUM NOVITATES 


Number 805 


Publi^od by 

THn Amlbtcam Mdslumoi Natubal History 
Now Yoik City 


May 21, 1935 


r>»r>i, 1 p 

NEW AMERK^AN SPIDERS WITH NOTl^S ON OTHER SPECIES 

By W. J. (iertsch 

Clubionidae 
Pheueolithtjs C. Koch 

In 1921, Dr. R. V. Chamberlin (Canadian Entomologist, LIII, 
pp. 69-70) separated the American species referred to the genus Phruro- 
Uthua into two groups. For one of these was erected the new genus 
Phruronelliis, with P. formica Banks as the type, a species whicli is char- 
acterized by its general dark color, the presence of a conspicuous femoral 
apophysis and a furcate tibial apophysis on the male palpus. In the 
other group were left such species as P. alariuSf palustris, and minutus, 
ill which the general color is much lighter, the femur of the male palpus is 
provided with a tubercular nodule, and the tibia of the palpus armed 
with a single retrolateral apophysis. A study of the genotype, the Euro- 
pean Phruroliihm fedivas (\ Koch, shows that the dark forms referred 
to Phruronellus are in all respects congeneric and that, if a new genus 
were needed, it should have been applied to the forms of which alarius is 
an example. While it is true that the characters on which these groups 
are based arc^ in no way int(‘rgrading, the close agreement in general 
structure' see'ms to make' a new genus unnecessaiy. 

The genus Phrurollthu,^ in its broadest sense bids fan* to bo a large 
one in the Unile'd Stale's. With the addition of seven new species below, 
the' te)tal nuniber of s])e'cie's known frenn the region is now thirty-one. 
The' male e)f P. britchcri Pe'trunkevitch is figure'dfor the fii\st time. The 
type's e)f the new spc'cie's ele'seribe'd below are in the ce)llection of The 
American Muse'um of Natural History. 

Phrurolithus apertus, new species 
Figures, 1, 2, and 3 

Malb. -Total length, 1.09 mm. Carapace, 0.83 mm. long, 0.71 mm. wide. 

Int(‘guraent of the carapace light brown, glabrous, darkest in the eye region, with 
a m(‘(lian irregular, quadrangular black maculation from which extend forward four 
dark streaks to tlie posteiior eye row*. Sides with dark streaks and markings. 
Sternum, mouth parts and legs concolorous, a lighter brown than the carapace. 
Legs provided with short black hairs. Abdomen strongly sclerotized, glabrous, black 
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except for a t^^tn^ve^''e paU* band near the middle. Side^^ of the abdomen mainly 
black, the venter and spinnerets w hite. 

First row of eyes 4ifi;htly narro\\er than the second, procurved, the medians 
separated by ■scarcely a radius, two-thirds at large as and subcontiguous with the 
laterals. Second row of eyes straight, the eyes is-ubequai, the oval medians separated 
by half a radiu-*, subcontiguous with the lateral*5. Median ocular quadrangle as long 
as broad, the anteiior median^ shghtly smaller. Clypeus equal in height to about a 
radius of the anterior median^. 

Carapace >omewhat longer than broad, com ex, the sutiues obsolete. Pars 
cephahca at the second eye row* five-eighths as broad a^ the carapace. Sternum as 
broad as long. Labium broader than long, half a« high as the endites. 

Tibia of tlie fiist two palr^ of legs with six pairs, the metatai*si w'lth three pairs 
of strong ventral spmes. First leg: femur, 0.75 mm., patella, 0.30 mm., tibia, 0.72 
mm., metatarsus, 0 67 mm., tarsus, 0.35 mm. long. Femur of first leg mcrassated 
above at the base, the prolateral surface with two strong spines. Fourth leg: femur, 
0.71 mm., patella, 0,29 mm., tibia, 0.62 mm., metatarsus, 0.63 mm., tarsus, 0.41 mm. 
long. Third and fourth legs unspmed. Palpua, figures 1 and 2, the femoral apophysis 
near the middle of the joint. 

Female. — Total length, 1.75 mm. Carapace, 0.83 mm. long, 0.69 mm. wide. 

Coloration a^ m the male, but the abdomen not '^o strongly sclerotized, clothed 
with gray hairs, the dorsum mainly black, variegated by numerous small w’hite mark- 
ings, the caudal end with a white maculation. Spinnerets w'hite, ringed with black. 
Venter w’hite. 

Structure as in the male. Eyes as in the male, but the posterior medians dis- 
tinctly separated from the lateral by liaif a radius, the medians a radius apart. Legs 
spined as in the male. First leg: f(*mur, 0.66 mm., patella, 0.30 mm., tibia, 0.66 mm., 
metatarsms, 0.59 mm., tarsus, 0.30 mm. long. Last tw’O pairs of legs without spines. 
Fourth leg: femur, 0.71 mm., patella, 0.30 mm., tibia, 0.63 mm., metatarsus, 0.66 
mm., tarsus, 0.41 mm. long. Epigjmum, figure 3. 

Type Locality. — Female holotype, male allotype, and female 
parat>i)e from fifteen miles southwest of Harlingen, Texas, November 17, 
1934 (S. Mulaik). 

This species differs from all the others in the genus in hating a single 
large atrial opening, rather than the conventional two more or less well- 
separated apertui’es. The long black embolus which originates on the 
retrolateral margin of the bulb is distinctive for the male. 

Phrurolithus delicatulus, new species 

Figures 4, 5, and 6 

Male. — Total length, 2.00 mm. Campace, 0.94 mm. long, 0.80 mm. wide. 

Carapace dark brown, with an inconspicuous median quadrangular maculation 
and a few side streaks. Sternum infuscated on the margins. Mouth parts and legs 
yellow to light brown. All femora and tibiae with lateral black stripes, those on the 
first two femora broadened to cover most of the joint. Palpus infuscated. Abdomen 
glistening, glabrous, the dorsum with a pair of basal light spots and a transverse band. 
Venter pale. Spinnerets ringed in black. 




Fig. 3, PhruroUthus aperh/Sy new species, left palpus, ventral view. 

Fig. 2. PhruroUthus a pert us, new species, left palpus, retrolateral view. 

Fig. 3. PhruroUthus apertus, new species, epigynum. 

Fig. 4. PhruroUthus d^licxLtuLuSy new species, left palpus, ventral view. 

Fig. 5. PhruroUthus delicatidus, new species, left palpus, retrolateral view. 
Fig. 6. PhruroUthus delicatulus, new species, epigynum. 

Fig. 7. PhruroUthus britcheri Potrunkevitch, left palpus, ventral view. 

Fig. 8 . PhruroUthus britcheri Petrunkevitch, left palpus, retrolateral view. 
Fig. 9. PhruroUthus caUiditSy new species, epigynum. 

Fig. 10. PhruroUthus camawhitae, new species, left palpus, ventral view. 

Fig. 11. PhruroUthus camawhitae, new species, left palpus, retrolateral view. 
Fig. 12. PhruroUthus camawhitae, new species, epigynum. 
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Carapace rather '«trongly convex, the sides well rounded, the cephalic part very 
weakly produced, tlie suturets obsolete. Sternum as broad as long, the posterior coxae 
separated by nearly their length. Labium a little broader than long, more than half 
as high as the endite.^. 

Eyes of the j&rst row scarcely narrower than the second, procurved, the medians 
separated by a radius, subcontiguous with the larger laterals. Posterior row of ej^es 
practically straight, the oval medians separated by a radius of their short axis, equi- 
distant from the subequal laterals. Median ocular quadrangle as broad as long, 
equally wide in front as behind, the eyes subequal. Clypeus twice as high as the 
diameter of an anterior median eye. 

Tibiae of the first two pail’s of legs armed with five pairs of spines, the metatarsi 
wdth four pairs of ventral spines. First leg; femur, 0.6S mm., patella, 0.27 mm., tibia, 
0.66 mm., metatarsus, 0.50 mm., tai-sus, 0.35 mm. long. Third and fourth legs un- 
spined. Fourth leg: femur, 0.68 mm., patella, 0.30 mm., tibia, 0.66 mm., meta- 
tarsiu«, 0.68 mm., tan^us, 0.44 mm lung. Femur of palpus with a stout knoblike apo- 
physis, armed with stiff hair^, below neai’ the base. Palpus, figures 4 and 5. 

Female. — Total length, 1.85 mm. Carapace, 0.84 mm. long, 0.66 mm. wide. 

Color and structure essentially as in the male. Clypeus as high as one and one- 
half times the diameter of an anterior median eye. First leg: femur, 0.60 mm., 
patella, 0.25 mm., tibia, 0.53 mm., metatarsus, 0.49 mm., tarsus, 0.26 mm. long. 
First and second tibiae armed with five pairs, the metatarsi with three pairs of strong 
ventral spines. I^st tw’o legs unarmed. Fourth leg: femur, 0.66 mm., patella, 0.30 
mm., tibia, 0.t59 mm., metatarsus, 0.61 mm., tarsus, 0.38 mm. long. Epigynum, 
figure 6. 

Type Locality. — Male liolot 5 q)e, female allotyi)e and paratypes 
from ilontvale Springs, Tennessee, March 18, 1929 (W. il. Barrows). 

Undoubtedly tliis species has been confused ^\ith Phnirolithus similis 
Banks, which it closely resembles. It is considerably smaller than that 
species, has the retrolateral apophysis of the tibia of the male palpus 
much more slender, and the embolus distinctly hooked at the end. 

Phrurolithus britcheri Petrunke\itch 

Figures 7 and 8 

Phrurolithus britcheri Petbunkevitch. 1910, Annals New ^Tork Acad. Sci., 
XIX, p. 217, PI. xxn, fig. 23. 

Recobds. — Woods Hole, Alass., July 24, 1901, females (Britcher). 
Onondaga County, New York, two males (Britcher). 

Phrurolithus camawhitae, now species 

Figures 10, 11, and 12 

Male. — Total length, 2.46 mm. Carapace, 1.13 mm. long, 0.91 mm. wide. 

Integument of the carapace light to dark brow’n, the margins with an inconspicu- 
ous narrow black seam, the sides and the striae with darker streaks and markings. 
Sternum, mouth parts and first coxae infuscated. First tw’o femora mainly dark 
brown, the remainder of those legs and all the joints of the last tw'o pairs dull yellow’. 
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Carapace nearly glabrous, the few dark haii> inconspicuous?. Legs with fine black 
hairs. Abdomen strongly sclerotized above, dark brown to black, the venter paler. 
Spinnerets yellow, ringed in black. 

Carapace convex, evenly rounded above, narrowed in the head region, the sutures 
virtually obsolete. Sternum longer than broad (16 15), broadeat between the second 
coxae, narrowdy rounded behind and separating the posterior coxae by half their 
width. Labium about as long as broad. 

First row of eyes seven-eighths as broad as the second row, procurved, straight 
as view^ed from above, the medians two-thirds as large as the laterals, separated by a 
radius, half as far from the laterals. Posterior eye row- straight, the oval medians 
separated by a radius, as far from the slightly larger laterals. Median ocular quad- 
rangle as broad as long, the eyes subequal. Cly^em as high as the diameter of an 
anterior median eye. 

Tibia of the first leg with five (or six) pairs, the metatarsus with three pairs 
of strong ventral spines, the last pair not apical. Second legs shorter, spined as the 
first. Last leg without spines. First leg: femur, 1.00 mm., patella, 0.41 mm., tibia, 
1.00 mm., metatarsus, 0.75 mm., tarsus, 0.45 mm. long. Fourth leg; femur, 0.95 
mm., patella, 0.40 mm., tibia, 0.89 mm., metatarsus, 0.89 mm., tarsu«?, 0.56 mm. long. 
Palpus with a stout apophysis near the middle of the joint beneath the femur. Tibial 
apophysis and details of palpus, figures 10 and 11. 

Female. — Total length, 2.75 mm. Carapace, 1.00 mm. long, 0.80 mm. wide. 

Color as in the male. Abdomen not glistening or stron^y sclerotized above as in 
the male, almost uniform black, with a small white maculation just above the spin- 
nerets, the venter gray. Structure essentially as in the male, the carapace propor- 
tionately longer. Oval median eyes of the posterior row nearer each other than the 
laterals. First leg; femur, 0.80 mm., patella, 0.35 mm., tibia, 0.80 mm., metatarsus, 
0.69 mm., tarsus, 0.44 mm. long. Epigynum with the receptacles separated by about 
twice their diameter, the atriobursal orifice at the inner side of each receptacle. 

Type Locality. — Male holotype, female allotype and paratypes 
from Camp Mary White, Otero County, New Mexico, July and August, 
1934 (S. Mvdaik). Paratypes from Bear Creek Canyon, twenty miles 
southeast of Cloudcroft, Otero Coimty, New Mexico, July 18-21, 1934 
(S. Mulaik). 

This species is closely related to Phrurolithus pictus and pelvicolens 
Chamberlin and Gertsch but has the femoral apophysis at about the 
middle of the joint. The female is easily separated by the position of the 
atriobursal orifices which are on a transverse line with the receptacles. 

Phrurolithus callidus, new species 

Figure 9 

Female. — ^Total length, 1.75 mm. Carapace, 0.80 mm. long, 0.66 mm. wide. 

Integument of the carapace light brown, glabrous, the eyes enclosing a black 
area, the dorsum provided wdth a definite dorsal black maculation as in apertus but 
the whole carapace irregularly infuscated so as to disguise the pattern. Sternum 
infuscated on the margins, otherwise light brown, concolorous with the mouth parts 
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and the unmarked legs. Abdomen as in the female of apertub but with a broad doi-^al 
w Into band. Ventei light yellow. 

Carapace convex, the suture-'^ ob-solete. Sternum a*^ broad long, the fourth 
coxae scpai-ated by about then length. Labium broader than long, half as high as the 
endites. First and second tibiae ith five paii^, the metatar&i with three pair& of long 
ventral spines. First femur with two stiong prolateral spmes. Fu’st leg: femur, 0.70 
mm., patella, 0.29 mm., tibia, 0.71 mm., metatai-sus, 0.66 mm., tarsus, 0.41 mm. long. 
Last two pairs of legs w it hout spines. Fourth leg: f emur, 0.75 mm., patella, 0.30 mm. 
tibia, 0.70 mm., metatarsus, 0.75 mm., tarsus, 0.41 mm. long. Epig\’num, figure 9. 

Eyes of the first row* shghtly narrow’er than the second, procurved, the medians 
separated by a radius, half a& far from the larger laterals. Second row of eyes straight, 
the oval medians more strongly divergent than in apertm, separated by one-third of 
their long diameter, equally distant from the feubequal laterals. Median ocular quad- 
rangle a^ long as broad, slightly narrower in front, the anterior medians smaller. 
Chpeus equal in height to half the diameter of an anterior median eye. 

Type Locality. — Female holotj'pe from ten miles southeast of 
Edinburg, Texas, October 20, 1934 (S. Miilaik). Female paratype from 
Harlingen, Texas, November 17, 1934 (S. ilulaik). 

This tiny species is similar in color and stnictiue to Phrurolithus 
apertus, new species, but differs in ha^ing two distinct atriobiusal orifices 
and in the details of the eyes. 

Phrurolithus fratrellus, new species 

Figure 21 

Female. — ^Total length, 2.02 mm. Carapace, 0.77 mm. long, 0.62 mm. wide. 

Integument of the carapace dull yellow , clothed sparsely with short black hairs, 
the eyes enclosing a black field but otherwise without markings. Sternum, mouth 
parts and legs concolorous w’lth the carapace, unmarked, sparsely covered wnth short, 
mconspicuous black hairs. Doraiim of the abdomen wiiite to light yellow’, the venter 
unmarked, the dorsum gray at the base, darker caudallj’, with three light che\Tons 
at the middle and a w hite maculation just above the w hite spinnerets. 

Carapace longer than broad, convex, the sides modeiately rounded, the pars 
cephalica about half as broad as the greatest w’ldth. Cephalic sutures obsolete. 
Sternum as broad as long. Labium a little broader than long, half as high as the 
endites. 

First row of eyes slightly narrow’er than the second, weakly procurved as seen 
from m front, the medians separated by one-half their radius, subcontiguous with the 
subequal, oval laterals. Second row of eyes veiy’ w eaklj' piocurved, the oval medians 
scarcely separated (about one-sixth their diameter), about as far from the slightly 
smaller laterals. Median ocular quadrangle as broad as long, the antenor eyes shghtly 
smaller. Clypeus equal in height to one-third the diameter of an antenor median eye. 

Tibia of the first leg w’lth five pairs, the metatarsus w’lth four pairs of strong 
ventral spmes. First femur with tw’o prolateral spines m the distal half of the joint. 
Second leg as the first but lacking the prolaterais on the femur. Last two legs without 
spines. First leg: femur, 0.64 mm., patella, 0.30 mm., tibia, 0.62 mm., metatarsus, 




Fig. 13. PhruroUthus waUacei, new species, left palpus, ventral view. 

Fig. 14. PhruroUthus wallacei, new species, left palpus, retrolateral view. 

Fig. lo. PhruroUthus wallacei, new species, epigj^num. 

Fig. 16. Lauricius hemicloeinus Simon, right palpus, retrolateral tow. 

Fig. 17. Lauficius hemicloeinus Simon, light palpus, ventral view. 

Fig. 18. Lauricius hemicloeinus Simon, eyes from above. 

Fig. 19. Laundus hemicloeinus Simon, epigynum. 

Fig, 20. PhruroUthus emertoni, new species, epigynum. 

Fig, 21. PhruroUthus fratrellusy new species, epigjiium. 

Fig, 22. Cluhiona rnulaikij new species, left palpus, ventral view. 

Fig. 23. Cluhiona mulaikiy new species, tibia of left palpus, retrolateral \iew. 
Fig. 24. Cluhiona mulaiki, new species, epigynum. 

Fig. 2o. Cluhiona dorotheae^ new species, epigynum. 

Fig. 26. AposteniLS padficus, new species, left palpus, ventral view. 
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0.60 mm., tibia, 0.34 mm. long. Fourth leg: femur, 0.73 mm., patella, 0.31 mm., 
tibia, 0.60 mm., metatarsus, 0.71 mm., tarsus, 0.50 mm. long. Epigynum, figure 21. 

Type Locality. — Female holotype from Belton, Texas, September 
1, 1933 (W. Me). 

This tiny foiTn is closely related to Phrurolithus apertus and callidus 
but has the eyes of the fii’st row subequal; it differs considerably in 
characters of the epigynum as illustrated and completely lacks the well- 
marked black pattern on the carapace of the other species. 

Phrurolithus wallacei, new species 
Figures 13, 14, and 15 

Male. — ^Total length, 2.30 mm. Carapace, 1.12 mm. long, 0.87 mm. wide. 

Integument of the carapace light brown, the ej^e region dark, the sides with a 
marginal black seam, the dorsum with two black bands, the intervals between these 
bands forming a pale longitudinal central stripe as broad as the last eye row and sub- 
marginal pale bands half as broad as the dark stripes. Sternum light yellow, the mouth 
parts and legs light brown. Legs with narrow black bands, the first tibia mainly 
black. Dorsum of abdomen strongly sclerotized, shining, the light base marked with 
distinct che\Tons. Venter pale. 

Carapace longer than broad, the cephalic portion at the second eye row' about 
three-fifths the greatest width of the carapace. Carapace convex, the longitudinal 
suture present. Sternum slightly longer than broad (15/14), the sides weakly rounded, 
bluntly pointed behind w’here the fourth coxae are separated by their width. Labium 
three-fifths as long as broad, about half as high as the endites. 

Eyes of the first row very slightly narrow'er than the second, procurved, the 
medians separated by one-third their diameter, subcontiguous with the slightly 
larger laterals. Second row' of eyes veiy weakly procurved, the medians one-fifth their 
diameter apart, twice as far from the subequal laterals. Median ocular quadrangle 
four-fifths as broad as long, slightly broader in front, the eyes subequal. Clj'peus 
scarcely as high as the diameter of an anterior median eye. 

Tibia of the first leg with seven pairs, the metatarsus with four pairs of long 
ventral spines. Tibia of the second leg with six pairs, the metatarsus ^vith three pairs 
of long ventral spines. Fii-st femur slightly incrassated above at the base, the pro- 
lateral surface with two subdistal spines. All femora with a single dorsal spine near 
the base. Last tw'o paira of legs unarmed. First leg: femur, 1.21 mm., patella, 0.50 
O.oO mm., tibia, 1.28 mm., metatarsus, 1.12 mm., tarsus, 0.45 mm. long. Palpus 
with a stout tubercle beneath the femur near the dbtal end. Tibia with a single broad 
apophysis (Figs. 13 and 14). 

Female. — Total length, 2.50 mm. Carapace, 1.12 mm. long, 0.93 mm. wide. 
Color and structure as in the male, the oval eyes of the posterior row equidistant, 
placed more obliquely, the median ocular quadrangle equally as broad behind as 
in front. Epig^mum, figure 15. 

Type Locality. — Male holotype and paralyses from Alachua 
County, Florida, October 31, 1933 K. Wallace). Female allotype 
from Benson Springs, Volusia County, Florida, October 11, 1933 (H. K. 
Wallace), 
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This species is closely allied to Phrnrolithm umhmtilia Crosby and 
Bishop but lacks the median dark maculation on the stemum. The 
embolus of the palpus of P. wallacei is distinctly curved as seen from the 
lateral aspect and the tibial apophysis is somewhat shorter. The first 
leg is proportionately much longer, the tibia exceeding the carapace in 
length (5/4), the same joint in umbratilis being slightly shorter than the 
carapace (8/9). 

Phrurolithus emertoni, new species 
Figure 20 

Female.— T otal length, 3.25 mm. Carapace, 1.33 mm. Ions;, 1.06 mm. wide. 

Integument of the carapace dirty yellow, the margins ^ith a narrow dark seam« 
the dorsum 'with indistinct dark markings. Stemum, mouth parts and coxae con- 
colorous with the carapace. Tjegs infuscated at the base of the first femora, otherwise 
dirty yellow’. Abdomen grayish w’hite to 3’'ellow’, without marking**. Carapace mod- 
erately convex, longer than broad, constricted in the head portion, the sides mod- 
eratel}’ rounded, the sutures weaklj'^ indicated. Sternum longer than broad (9 8). 
Labium tw’o-thirds as long as broad, scarcely’ half as high as the endites. 

First row’ of ej’os as broad as the second, procuiw’^ed, the medians four-fifths as 
large as the laterals, separated by a radius, subcontiguous with the laterals. Ej’es of 
the second row' very slightlj’ procurved, the oval medians separated bj’ a radius, half 
as far from the slightlj’ larger laterals. Median ocular quadrangle longer than broad 
(6/5), as w’ide in front as behind, the anterior eyes slight^' larger. Clj^peus as high as 
tw’o-thirds the diameter of an anterior median eye. 

Tibia of the first tw’o legs with seven pairs of stout spines that are about half as 
long as the joint, the metatarsi with three ventral pairs. Tibia and patella of the 
first leg as long as the carapace. Epigynum (Fig. 20) differing from the other species 
in presenting a shaUow’lj^ excavated depression w’hich leads to two large dark-colored 
semilunar orifices. Receptacles separated bjr twice their diameter. 

Type Locality. — Female holotype from Atlanta, Georgia, ]May, 
1899 (J. H. Emerton). 

The single female is in very poor condition and has lost any distinc- 
tive color markings that might have been present. However, the epigy- 
num is quite unlike that organ in the known species of the genus. 

Apostbots Westring 
Apostenus pacificus, new species 
Figure 26 

Male.— T otal length, 3.35 mm. Carapace, 1.50 mm. long, 1.25 mm. wide. 

Integument of the carapace uniform light brown, ^thout markings, sparsely 
covered with inconspicuous black hairs. Eyes ringed in black. Clypeal mar^ 
w’ith four long spines. Stemum yellowish brown, the mouth parts and le^ dar er, 
concolorous with the carapace. Integument of the abdomen gray to white, t e venter 
fight, the sides infuscated, the dorsum with a strongly sclerotized, yellowish-brown 
scutum that incompletely covers the upper surface. 
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Carapace slightly longer than broad, convex, broadest between the second and 
third coxae, weakly constricted to delimit the head portion, the cephalic sutures 
obsolete, the median longitudinal suture present. Sternum slightly longer than broad 
(22 '21), broadest at the second coxae, truncated in front, rounded behind between 
the fourth coxslq, which aie separated by their width. Labium broader than long 
(18 '13), half as high as the endites. Coxae <ubequal in length. 

Ej’es of the first row about foui-fifths as biuad as tlie second row, very weakly 
procur\’ed as viewed from the front, the medians separated by scarcely a radius, sub- 
contiguous with the larger median^. Eye^. of the second row slightly recur^’ed, the 
oval median^ separated by the diameter of their .short axis, as far from the subequal 
lateral. Median ocular quadrangle as long as broad, a little narrower in front, the 
anterior eycfc slightly .smaller. Clypeus equal in height to the diameter of an anterior 
median eye. 

Legs evenly clot lied with short, incui^picuous black hairs. First femur with two 
prolateral spines in the distal half and three doi-sals. First tibia with six pairs and 
the metatarsus w it li thi-ee pairs ( long ventral spines, the last pair not apical. Second 
leg as the fir!?t but lacking the prolaterals on the femur and having five pairs beneath 
the tibia. Thii-d and fourth pairs of legs with three doi*sal spines on the femora, three 
dorsal, prolateral and retrolateral and three pairte. of ventral spines on the tibiae; a 
median, prolateral and retrolateral and two basal ventral paii-s on the metatarsi. 
First leg: femur, 1.21 nun., patella, 0.59 mm., tibia, 1.15 mm., metatarsus, 0.92 mm., 
tar«u«, 0.66 mm. long. Fourth leg: femur, 1.15 mm., patella, 0.57 mm., tibia, 1.02 mm., 
metatarsus, 1.15 mm., tarsu*', 0.66 mm. long. Palpus, figui*e 26. 

Type Locality, — ^Male holot5i>e and paratj’pe from Los Angeles, 
California, November and December (G. Grant). 

This is a smaller species than A posten us acutus Emerton, and the tibial 
apophysis is much less strongly developed. The details of the bulb also 
present differences that are more easily shown in the figure than given 
verbal description. Neither of these species seems to be congeneric with 
Apostenus ^inctipes Banks, described from Wasliingtoii State, but both 
agi'ce well witli the genotyqie, A,fu>icns AVestring. 

Agroeca West ring 
Agroeca trivittata (Keyserling) 

Hilkc invittafa Keyserling, 1SS7, Verb. k. k. Zool.-Bot. Grcsell. Wien, XXXVI, 
p. 444, PI. VI, fig. 17. 

The genus Hilke is clearly a stTiommi of Agroeca, 

Agroeca oaba (Chamberlin) 

Herpyllus oabus Chamberlin, 1919, Annals Ent. Soc. America, XII, p. 246, 
PL XYi, fig. 6, 

Agrotca ht spuria Banks, 1921, Proc. California Acad. Sci., (4) XI, p. 101, Fig. 4. 

Chamberun AND WooDBrRT, 1929, Proc. Biol. Soc. Wash- 
ington, p. 134, PL u, fig. 2. (The legends are revei-sed on the plates.) 
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Thia species is found iu the soutlnve''t<‘rn States from Utaliand Ari- 
zona to California. It is probably identical with tnrittofn. 

Latjsicitjs Simon 
Lauricius hemicloeinus Simon 
Figuies 16, 17, 18, and 19 

Lauricius hemiclotinus Simon, 1888, Ann. Soc. Entom. Franco, (6) VIII, p. 20S. — 
Cambridge, 1900, ‘Biologia Ccntrali- Americana,' Ai’aiieidea, II. p. 91, PI. vii, fie;. 1. 

This lai-ge species, originally described from Mexico from the female, 
has been reported from Arizona and Xew ilexico. 

SraiscA Simon 
Syrisca affinis (Banks) 

Figurob 31, 32, and 33 

Teminius affinis Bankm, 1897, Canadian Entomologist, XXIX, p. 193. 

This species has been reported only from Texas, where it appears to 
be common. The figmes of the male palpus are from a male taken at 
Edinbm‘g, Texas, by Air. Stanley Alulaik. A figiu’e of the epigjmum of 
Syrisca insidaris (Lucas), a Cuban species, is included for comparison 
(Fig. 34). 

Clubiona Latreille 
Clubiona mulaiki, new species 
Figures 22, 23, and 24 

Male. — ^Total length, 4.20 mm. Carapace, 2.00 mm. long, 1.50 mm. wide. 

Carapace and appendages mainly pale yellow, the eye region darker, the cheli- 
cerac and mouth parts light brown. Abdomen yellow, the dorsum with four rows of 
black spots in the caudal half. 

Carapace longer than broad, convex, the head portion two-thirds as wide as the 
gi-eatcbt width, sparsedy armed with black liaim. CbT)eal margin with seven princi- 
pal long marginal spines, the median one between the anterior median eyes. Head 
sutures obsolete, the median longitudinal suture a linelike groove. Sternum longer 
than broad (25/19). I^abium longer than broad (6/5), half as liigh as the endites. 

Eyes of the fii-st row narrowm* than the second (7/'9), ven*- weakly procuryed as 
view’cd from in front, the medians separated by their radius, a little nearer the slightly 
larger laterals. Second row' of eyes veiy w'eakly procurved, the medians scarcely one 
and one-half times their diameter apart, a little nearer the subequal laterals. Median 
ocular quadi-angle broader than long (9/7), narrow'er in front in the same ratio. 
Clj'peus scarcely one-foui'th as liigli as the diameter of an anterior median eye. 
Chelicerac with three small teeth on the lowrer margin. 

Legs armed with stout black spines as folio w's. Femur of fii’st leg w’ith three dorsal 
and tw^o prolateral spines. Tibia of first leg with thi*ee pairs and the metatarsus with a 
single basal pair of ventral spines. Second leg as the first but lacking the prolaterab 
on the femur. Femur of the thii*d leg with three dorsal and one prolateral, the tibia 
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with one dorsal, two prolateral and retrolateral and three pairs of ventral spines; the 
metatarsus as the tibia but with an apical ring of spines and a single basal ventral 
pair. Fourth leg as the third but with three prolateral, retrolateral and three ventral 
pairs on the metatarsus. Femur and patella of the first leg as long as the carapace. 
Palpus similar to that of Clubiona pallens but lacking the small hook at the end of the 
tibial apophysis (Fig^. 22 and 23). 

Female. — ^Total length, 4.12 mm. Color as in the male. Epigjmum differing 
from that of Clubiona pollens in lacking a median finger-like appendage (Fig. 24). 

Type Locality. — Female holotype from seven miles east of Edin- 
burg, Texas, February 8, 1935 (S. IMulaik). ]Male allot 3 rpe from Edin- 
burg, Texas, September, 1933 (S. ^Maik). 

This is a much smaller species than Clubiona pallens Heiitz but is 
closely related in most respects, the specific distinctions being in the 
details of the palpus and epig\mum, which are figured. 


Clubiona dorotheas, new species 

Figure 25 

Female. — Total length, 3.25 mm. Carapace, 1.62 mm. long, 1.15 mm. wide. 

Carapace mainly dirty white, with a linelike black streak from the posterior 
median eyes to the dorsal groove, the pars cephalica somewhat infuscated, the eye 
region darker. Chelicerae blackened. Labium, endites, and sternum infuscated, 
clothed with fine black hairs. Legs concolorous with the carapace, unmarked, clothed 
with fine black hairs and long spines. Dorsum of the abdomen gray, the sides darker, 
leaving a median longitudinal pale stripe that encloses five or six pairs of black spots. 
Venter gray. 

Eyes of the first row’ narrow’er than the second (4 o), very wreakly procurved, 
the medians separated by three-fourths their diameter, about half sis far from the 
slightly- larger laterals. Second row’ of eyes w’eakly procurved, the medians separated 
by one and one-half times their diameter, very slightly nearer the subequal laterals. 
Median ocular quadrangle broader than long (11 9), narrow’ed in front. Clypeus 
about one-fourth as high as the diameter of an anterior median eye, Chelicerae w’ith 
three small teeth on the low’er margin. Sternum longer than broad (32 '25). 

Legs armed with long black spines, the fii*st leg missing, the second tibia with two 
ventral pairs, the last tibia with three ventral pairs of spines. Epigynum with a 
median finger-like appendage that is much broader than in Clubiona pallida Hentz. 

Type Locality. — Female holotype from Edinburg, Texas, Sep- 
tember to December, 1933 (S. Mulaik). 

The single female is in rather poor condition, lacking most of the 
legs, but the epigjmum is clearly distinct from the other known forms. 
The specimen is abnormal in the possession of a w*ell-developed additional 
diurnal eye wdiich is situated some distance behind the right posterior 
lateral eye. 
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Tbachelas L. Koch 
Trachelas volutus, new species 
Figures 27 and 28 

Male. — Total length, 5.10 mm. Carapace, 2.60 mm . long, 2.20 mm. wide. 

Carapace and cheKcerae dark reddish-brown, slightly roughened, clothed sparselj’ 
with inconspicuous scales, the eye region and cb’peal margin with several short spines. 
Sternum, mouth parts, and first coxae lighter brovm. First leg light reddish-browTi, 
the other legs and their coxae light yellowish-browm, all clothed \dth fine black hairs, 
unspined. Dorsum of the abdomen strongly sclerotized, with a broad median pale 
reddish-bro^m band that encloses an inconspicuous black hastate marking at the 
base. Sides of the abdomen infuscated, the venter gray. 

Carapace nearly as broad as long, slightly produced eaudalU", rounded in front, 
strongly convex, the median suture longitudinal, indistinct. Cephalic portion high, 
strongly convex, three-fourths as broad at the second eye row as the greatest width of 
the carapace (63 /88), the cephalic sutures feebly distinct. Sternum longer than broad 
(55/43), the sides evenly rounded, the posterior coxae separated by one-third their 
width. Labium longer than broad (10/9), about two-thirds as high as the endites. 
Both margins of the cheliceral furrow with three teeth. 

First row* of eyes seven-tenths as broad as the second, slightly procurved, the 
medians separated by a radius, as far from the slightly smaller laterals. Second row’ of 
eyes five-sixths as broad as the carapace at the lateral eyes (50 '65), strongly procurved, 
the medians separated by one and tw’o-thirds their diameter, about two and one-half 
times their diameter from the slightly larger posterior lateral eyes. Median ocular 
quadrangle broader than long (10^8), narrow’ed in front in about the same ratio. 
Clypeus tw’o-t birds as high as the diameter of an anterior lateral eye. 

Legs 1234, the second and fourth pairs subequal, the first tw’o pairs with row’s of 
minute ventral spines. First leg: femur, 2.25 mm., patella, 1.10 mm., tibia, 1.75 
mm., metatarsus, 1.60 mm., tarsus, 1.10 mm. long. Fourth leg: femur, 1.87 mm., 
patella, 0.87 mm., tibia, 1.60 mm., metatarsus, 1.81 mm., tarsus, 0.60 mm. long. 
Palpus, figure 37. 

Female. — Color and structure as in the male. Epig^mum, figure 28. 

Type Locality. — ]Male holotjT)e and female allotype from Edin- 
burg, Texas, January 15, 1934 (S. Mulaik). Paratypes from seven miles 
east of Edinburg, Texas, October 12, 1932 (S. ]Mulaik). Parat^Ties from 
Dallas, Texas, August, 1934 (J. H. Robinson). 

Tliis species differs from Trachelas tranquillus (Hentz) in ha\Tng the 
eyes of the posterior row unequally spaced, the medians being nearer 
together than their distance from the laterals. The embolus of the male 
palpus is strongly revolved for two turns and the remaining portion of the 
tube is much shorter than in tranquillus. 
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Fig. 27. TrachflarS volutu,Sj new '-pecie'., left palpu^, ventral \ie'w. 
Fig. 2S. Trachelas volutu^j neT\ species*, epig>Tiuin. 

Fig. 29. Mazax pprigrina^ new species, left palpu^, ventral view. 
Fig. 30. Mazax ptregruia, new ^pecle^, epig.vnum. 

Fig. 31. Syriftca affirn,^ fBankn), nght palpu-*, letieLateral \iew. 
Fig. 32. *S jrisca affinis (Bank^), right palpus, vential \^ew. 

Fig. 33. Spn'sca afiNis (Banks), epig\'num. 

Fig. 34. i^ynsca insidaris (Lucas), epigj'num. 

Fig. 35. Gayainina briichtri, ne\^ species, epigj’num. 

Fig. 36. Gagainina brifeheri, new specie^*, e^^es, dor.'*al view. 
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Mazax 0. P. C'ambridg,e 
IMazax peregrina, new species 
Figure® 29 and 30 

Male. Total length, 3.80 mm. Carapace, 1 60 mm. long, 0 97 mm wide. 

Cai apace unifoim dark reddish-biown, ^pai'^ely clothed with inconspicuous) liiack 
hairs, the eyes ringed w ith black. Sternum and mouth parts lightei brown, the coxae 
paler. Legs yellotvish brown, the femora of the fin^t two paii& with piolateral daik 
stripes, the metatarsi of the first and fourth legs darkened. Palpus all blown. Ab- 
domen dark reddish-brown, the dorsum with seven transverse palei stripe®. 

Carapace much longer than broad, convex, highest just behind the eyes, cwi^nly 
slopmg t o t he some w hat produced caudal mai gin, the sutures obsolete. Pai .s cephalica 
moie than half as broad as the greatest width (25 38). Sternum longer than biuad 
(23 30), pomted behind and sepaiating the coxae by about half their w idth. Labium 
broader than long (10 '6), half as high as the endite®. Abdomen stiongly scleiotized, 
the venter smooth and shining, sparsely provided with hairs, the sides rugose, the 
dorsum rugose in the anterior half, smoother behind, theroughnes® due to the tubercu- 
lar bases from which issue the long black liairs. Bas(* of the abdomen strongly con- 
stricted to foim a roughened petiole, immediately caudad of which are two robust 
upiight spines. Middle of the abdomen constiicted. 

E 3 ’es of the fij*st row’ narrower than the second (53 '65), veiy w’eaklj* procuived, 
the medians separated b^’ two-thirds their diameter, one-hali their radius from the 
equal laterals. Second row’ ol e\’es more than three-fourths as broad as the width of 
the carapace at that point (13 16), very weakly recurced, the medians separated hy 
a diameter, tw’o-t birds as far from the equal lateials. Median ocular quadrangle 
broader than long (35 ^28), narrowed m front in the same ratio. Clypeus as high as 
one and one-fourth times the diameter of an anterior lateral eye. Lower margin of 
the furrow of the chelicera w’ith tw’o subcontiguous teeth. 

Legs 4123, the second and third paii*s subcqual. Fourth femm* w’lth a very strong 
dorsal spine near the base, the other femora w’lth a W’eak spine in the ®ame position. 
Fii*st tibia w’ith tw’o submedian pairs of weak ventral spines, the distals lackmg. 
Fourth tibia w’ith a subproximal, median, and distal ventral pair of w’eak spmes. 
Palpus, figure 29. First leg: femur, 0.95 mm., patella, 0.32 mm., tibia, 0.95 mm., 
metatarsus, 0.75 mm., tarsus, 0.50 mm. long. Fourth leg: femur, 1.25 mm., patella, 
0.43 mm., tibia, 1.20 mm., metatarsus, 1.30 mm., tai*sus, 0.60 mm. long. 

Female. — ^Total length, 3.75 mm. Carapace reddish brow’n, with a few black 
side streak® and an mdistmet triangular black maculation just in front of the dorsal 
groove. First tw’O legs mainly 3 ’ellow’, the femora darkened at the base, the last two 
mainly dark brow’n, the tarsi distallj’- or altogether pale yellow’, the other joint® w’lth 
longitudinal dark bandt^ or completeh’ darkened. Abdomen coriaceous, finely punc- 
tate, the base of the dorsum with a large oval scutum. Pedicel normal. Sti-ucture of 
carapace and eye relations as m the male. Legs comparativelj’ shorter, the patella 
and tibia of the fourth pair shorter than the carapace (1.60 mm. '1.75 mm.). Length 
of a female paratj’pe, 4.25 mm. 

Type Locality. — ^Female holotype, male allotype, and paratypes 
from five miles south of San Juan, Texas, FebiTiary 22, 1935 (S. Mulaik). 
Female paratypefrom Edinburgh, Texas, ilarch 10-15, 1934 (S. ilulaik). 
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Female parat^-pe from BrowTis\ille, Texas, November 30, 1934 (S. 
Mulaik). 

The females of the ^Mexican species of Mazax have the abdomen 
pedicellate as in the male and also have the basal scutum provided in front 
with two robust spines. In the female of Mazax peregrina the abdomen 
is practically normal and the basal scutum completely lacks the strong 
spines of the other species. The male of peregrina differs from Mazax 
spinosa in having transverse pale bands on the dorsum of the abdomen 
but is TOtually identical in structure. 

Micaeia Westring 
Micaria emertoni, new name 

Micaria quinquenotata Emertox, 1909, Trans. Connecticut Acad. Arts and 
Sciences, XIV, p. 215, PI. x, fig. 1. (Not Micaria quinquenotata Simon.) 

Micaria imperiosa, new species 
Figure 37 

Male. — ^Total length, 5.00 mm. Carapace, 2.65 mm. long, 1.45 mm. wide. 

Carapace dark chestnut broTO, the midline with an indistinct V-shaped black 
figure just in front of the dorsal groove from which black streaks go to the posterior 
eye row. Sides with a few black streaks that originate at the dorsal groove and run 
to the inconspicuous narrow marginal black seam. Carapace with a few white scales 
on the sides and a few erect black spines in the eye region. Sternum, mouth parts 
and coxae dark reddish-brown. Appendages concolorous with the carapace but the 
joints beyond the femora of the first two pairs of legs paler, the legs with dorsal and 
lateral stripes of white scales. Dorsum of abdomen mainly black, clothed 'with metal- 
lic scales, the sides with a basal patch of white scales and a larger patch at the con- 
striction of the abdomen. Venter black at the distal end, light brown at the base. 

Carapace much longer than broad, convex, highest just behind the eye group 
and from there evenly sloping to the caudal margin, the pars cephalica broad, two- 
thirds as 'wide as the greatest width of the carapace at the second eye row. Sternum 
longer than broad (50 ’35), clothed with erect black hairs. Labium longer than broad 
(8/6). Lower margin of the furrow of the chelicera with a single small tooth. 
Abdomen twice as long as broad, strongly constricted at the middle. 

First row of eyes narrower than the second (16/22), procur\'ed, a line along the 
dorsal edges of the laterals touches the lower edges of the medians, the median eyes 
separated by about their radius, half as far from the slightly larger laterals. Second 
ro'w of eyes half as 'wide as the width of the head at that point, procur\’'ed in the same 
degree as the first eye row’, the medians separated by sightly more than their diameter, 
a diameter from the subequal laterals. Median ocular quadrangle slightly broader 
than long (11/10), narrow’ed in front (8 'll), the posterior eyes larger. Clypeus 
about twice the diameter of an anterior median eye. 

Legs 4123, the femora with a single subpro.ximal and a subdistal dorsal spine, the 
first tw’o legs otherwise unspined, the last tw’o with paired or unpaired spines beneath 
the tibiae and metatarsi. First tw’o leg^ with numerous fine black spines beneath. 
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First leg: femur, 1.92 mm., patella, 0.85 mm., tibia, 1.75 mm., metatarsu-, 1.50 mm., 
tarsus, 1.25 mm. long. Fourth leg: femur, 2.42 mm., patella, 0.90 mm., tibia, 2.0S 
mm., metatarsus, 2.00 mm., tarsus, 1.30 mm. long. Palpa®, figure 37. 

Type Locality. — Male holotype from five miles east of Dryden, 
Texas, su mm er of 1934 (S. Mulaik). Immatui’e paratjT^es from Sander- 
son, Texas, July 4, 1934 (S. Mulaik). 

This large Micaria and the three following species form a group in 
which the bulb is not provided with a hooked apophysis. The emboli 
and the tibial apophyses differ in each of the species as show'n in the 
figures. 

Micaria altana Gertscli 

Figure 38 

Micaria aUana Gertsch, 1933, American Museum Xovitatea, No. 637, p. 6, 
Fig. 5. 

As the male of this species has not as yet been described, a figure of 
the palpus is included for comparison with Micaria imperiosa. The 
species is now" knowm to occur in Colorado, Utah and Idaho, and in 
Alberta, Canada. 

Micaria fosi Gertsch 

Figure 39 

Micaria foxi Gertsch, 1933, American Museum Novitates, No. 637, p. 5, Fig. 2. 

In the description of this species and Micaria uiahna Gertsch the 
embolus is described as a fine long tube that curves around the prolateral 
margin of the bulb. As this is not the case, this part of the description 
and the figures illustrating the emboli are to be considered spurious. 
Corrected figures are included in this paper. Only the male of the 
two species are known. 

Micaria utahna Gertsch 

Figure 40 

Micaria utahna Gertsch, 1933, American Museum Novitates, No, 637, p. 4, 
Fig. 1. 

Micaria mormon, new^ species 

Figures 41, 42, and 43 

Male. — ^Total length, 3.16 mm. Carapace, 1.42 mm. long, 1.08 mm. wide. 

Carapace and appendages uniform golden-brown. Dorsum of abdomen gray, 
clothed with iridescent scales, the venter paler. 

Carapace longer than broad, convex, highest at the last eye row, sloping slightly 
caudad to the dorsal groove and then more abruptly to the posterior margin, the 
dorsum sparsely clothed with short erect black hairs. Pars cephalica rather broad, 
nearly two thirds as wide at the second eye row as the greatest width (26/34). 



.1 



Fig. 37. 
Fig. 3S. 
Fig. 39. 
Fig. 40. 
Fig. 41. 
Fig. 42. 
Fig. 43. 
Fig. 44. 
Fig. 45. 
Fig. 46. 
Fig. 47. 
Fig. 48. 


Micaria imperiosay new species, left palpus, vential view. 

Micaria alfana Gert&cb, left palpus, ventral view. 

Micaria foxi Gertsch, left palpus, ventral view. 

Micaria utahna Gert>ch, left palpus, ventral view. 

Micaria mormon^ new species, left palpus, ventral ^iew. 

Micaria mormorij new species, tibia of left palpus, retrolateral view. 
Micaria mormon^ new .species, eyes, dorsal view. 

Micaria friangulosa, new species, epigynum. 

Micaria triangulcsa, new species, left palpus, ventral view, 

Micaria trianguloaay new species, left palpus, retrolateral \dew. 
Micaria nanellcy new species, left palpus, \-entral view. 

Micaria naneUa, new species, tibia of left palpus, retrolateral view. 


IS 
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Sternum slightly longei than bioad til 9) Labium bioadii than long ao 9 . 
Chehceiae with a single small tooth on the lowei maigin Aodomon two-thiid'' as 
bioad as long (14 '9), unconstneted. 

Eyes ver\^ large for the genus, the fiist low slightly naiiowei than th“ M‘Cond 
(11 12), procurved, the medians separated by scarcely a radiu«, ''ubcontiguoua \Mtli 
the shghtly smaller laterals. Second row of eyes tw'o-t birds as wide a*- the head at 
that pomt, procurt^ed, the medians separated by one-third their diameter, as fai fiom 
the slightly smaller lateral eyes. Median ocular quadrangle longei than broad (27 '23), 
as broad in front as behmd, the eyes subequal. Clypeus a little more tlian half a> high 
as the diameter of an antenor lateral eye. 

Legs 4123, the first and second femora with a basal spine above, the last two 
femora with an additional submedian spine. Posterior legs with paired and unpaired 
spines beneath, the first tw’o pairs unarmed. First leg: femur, 1.40 mm., patella, 
0.70 mm., tibia, 1.30 mm., metatarsus, 0.90 mm., tarsus, 0.85 mm. long. Fourth leg: 
femur, 1.50 mm., patella, 0.62 mm., tibia, 1.35 mm., metatarsus, 1.35 mm., tarsus, 
0.85 mm. long. Palpus, figures 41 and 42. 

Type Locality. — Male holotsrpe from City Creek Canyon, Salt 
Lake City, Utah, June 14, 1931 (Gertscli). 

The unusually large size of all the eyes in this species (Fig. 43) w’ill 
separate it from any described form. In all other respects it is a typical 
Micaria. 


Micaria xianella, new* species 

Figures 47 and 48 

Male. — Total length, 1.75 mm. Carapace, 0.09 mm. long, 0.60 mm. wdde. 

Carapace dark brown, somew’hat streaked with black, clothed with a few’ wiiite 
scales. Sternum, labium, and endites brown, the coxae lighter. Femora of all the 
legs with lateral dark bands, the other joints yellowish brown. Abdomen black, 
clothed with metallic scales, with a transverse w’hite maculation at the middle of the 
dorsum, the venter dlstally black, dirty white at the center, the base brown. 

Carapace longer than broad, strongly convex, highest w’ell behind the eyes, the 
cephalic and median sutures obsolete. Head broad as in Micaria Inticeps Emerton, 
the width at the second eye row’ three-fourths the greatest width of the carapace 
(12/17) . Sternum longei tlian broad (7 /5). Labium as broad as long. Low’er margin 
of the furrow of the chelicera unarmed. Abdomen with a w’eak dorso ventral constric- 
tion at the middle. 

Eyes of the first row’ narrower than the second (4/3), verj' w’eakly procurved, the 
medians separated by one diameter, subcontiguous with the subequal laterals. 
Second row’ of eyes two-thirds the width of the carapace, slightly procurved, the 
medians separated by one and one-half times their diameter, as far from the equal 
laterals. Median ocular quadrangle slightly longer than broad (10/9), slightly nar- 
row’er m front (10/8), the eyes subequal. Clypeus twice as high as the diameter of 
an anterior lateral eye. 

Legs 4123, the firet three pairs with a dorsal proximal spine, the last tw’o with an 
additional median dorsal spine on the femora. Last two legs with very w’eak, paired 
spines beneath the tibiae and metatarsi. First leg: femur, 0.51 mm., patella, 0.23 
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mm., tibia, 0.46 mm., metatarsus, 0.40 mm., tibia, 0.35 mm. long. Fourth leg: 
femur, 0.67 mm., patella, 0.2S mm., tibia, 0.60 mm., metatarsus. 0.60 mm., tarsus, 
0.41 mm. long. 

Type Locality. — Male holotj-pe from Sanderson, Texas, July 4; 
1934 (S. IMulaik). ilale paratype from Harlingen, Texas, November 7, 
1934 (S. Mulaik), 

This tiny species is distinct from Micaria laticeps Emerton, which it 
resembles in the very broad pars cephalica, in the possession of a very long 
tibial apophysis of the palpus. In the latter character the species re- 
sembles Micaria longispina Emerton, but the proportions of the tibial 
apophysis are different and the head in laticeps is not so broad. 

Micaria triangulosa, new species 
Figures 44, 45, and 46 

Fem.j^le. — T otal length, 3.50 mm. Carapace, 1.10 mm. long, 0.65 mm. wide. 

Carapace uniform bright golden-brown, provided with a few inconspicuous black 
hairs, the eyes ringed in black. Sternum, mouth parts, and coxae yellowish browm. 
First two femora dark brown, the remaining joints of those legs W’-hite. Last tw’O legs 
concolorous with the carapace, lined with black. Abdomen black at the distal end 
and with a submedian transverse black band, the w’hole dorsum thickly clothed with 
golden scales, the venter w'hite. 

Carapace longer than broad, convex, highest near the middle, gently sloping to 
the front, evenly sloping caudally to the margin. Sternum longer than broad (25/18). 
Labium as broad as long. Lower margin of the furrow’ of the chelicera with a single 
small tooth. Abdomen twice as long as broad, unconstricted. Epigynum, figure 44. 

Eyes of the first row narrow’er than the second (30/36), procurved, the medians 
separated by three-fourths their diameter, subcontiguous with the larger laterals. 
Posterior eye row’ three-fifths as wide as the carapace at that point, procuiw’ed, the 
median eyes separated by one-half their diameter, as far from the slightly larger 
lateral eyes. Median ocular quadrangle slightly longer than broad (10 ^9), narrow’ed 
in front (10 'S), the po.«5terior eyes slightly larger. Chpeus tw’o-thirds as high as the 
diameter of an anterior lateral eye. 

Legs 4123, all the femora with a single w’eak proximal spine above. First tw’o 
legs otherwise unarmed, the last tw’O with w’eak, paired spines beneath the tibiae and 
metatarsi. First leg: femur, 0.62 mm., patella, 0.30 mm., tibia, 0.45 mm., meta- 
tarsus, 0.45 mm., tarsus, 0.37 mm. long. Fourth leg: femur, 0.80 mm., patella, 0.35 
mm., tibia, 0.60 mm., metatarsus, 0.75 mm., tarsus, 0.45 mm. long. 

Male. — Total length, 2.00 mm. Color somewhat darker but pattern and stiuc- 
ture as in the female. Palpus, figures 45 and 46. 

Type Locality. — Male holotype and female allotype from ten 
miles southeast of Edinburg, Texas, October 20, 1934 (S. Mulaik). 
Female porsitype from northwest of Edinburg, Texas, September 3, 
1934 (S. ^Mulaik). Immature paratypes from Sanderson, Texas, July 4, 
1934 (S. ilulaik). 
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This beautiful little species is closely related to Micaria aurata 
(Heiitz) but differs conspicuously in size and in the finer details of the 
epigynum and palpus. The carapace is not so convex as in aurnta^ the 
abdomen is unconstricted, and the eyes of the posterior row are much 
closer together, less than a diameter apart. 

Anyphaenidae 
Gaybnnina, new genus 

First row of eyes straight as seen from in front, slightly recurved as viewed 
from above, the eyes subcontiguous, the medians slightly smaller. Second row of eyes 
much broader, procurved, the medians nearer the equal lateral eyes. Median ocular 
quadrangle as broad as long, greatly narrowed in front. Carapace much broader 
than long, the pars cephalica half as wide as the greatest width. Chelicerae with two 
teeth on the lower margin. Sternum and labium longer than broad. Fourth leg 
longer than the first. First tibiae with three pairs of ventral spines, the metatarsi 
with a single pair at the base. Tracheal spiracle midway between the epigjmum and 
the spinnerets. 

This interesting genus differs from Gayenna in having the tracheal 
spiracle situated midw^ay between the genital fun-ow and the spiimerets, 
instead of ha\dng it well behind the middle of the abdomen. It agrees 
with Gayenna in having two teeth on the lower cheliceral margin and in 
the procurved posterior eye row. In Anyphaena the lower cheliceral 
margin is armed vdth a series of minute teeth and the posterior eye row is 
straight. 

Gayennina britcheri, new species 

Figures 35 and 36 

Female. — Total length, 5.25 mm. Carapace, 2.50 mm. long, 1.90 mm. -wide. 

Integument of the cephalothorax light yeUowish-brown, clothed with soft white 
haii-s, the clypeal margin with several long black spines. Carapace with three small 
submarginal brown spots on each side. Eyes ringed with black. Sternum yellowy 
the mouth parts, coxae and legs darker, without conspicuous markings. Abdomen 
mainly gray, the dorsum with a narrow reddish-brown longitudinal stripe the full 
length and inconspicuous narrow’ side stripes. 

Carapace much longer than broad, narrowiy rounded on the sides, the front half 
as broad as the greatest width, rather low’, evenly convex, equally high for most of the 
length, the median longitudinal furrow’ distinct, located tw’o-thirds of the length back, 
the cephalic sutui*es obsolete. Sternum longer than broad (21/15), the sides w’eakly 
rounded, caudaUy narrowiy rounded w’here the fourth coxae are separated by one- 
third of their width. Labium slightly longer than broad (6/5), half as high as the 
parallel endites. Chelicerae with tw’o teeth on the low’er margin. 

Eyes of the first row’ much narrow’er than the second (7/11), straight as view’ed 
from in front, the smaller medians separated by one-half their radius, subcontiguous 
with the laterals. Second row’ of eyes procurved, the medians separated by two diam- 
eters, half as far from the subequal laterals. Median ocular quadrangle as broad as 
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long, gi-eatly narrowed in front (5 *2), the anterior medians much smaller. Quad- 
rangle of the posterior median eyes and the anterior laterals as broad as long, slightly 
narrower behind than in front, the anterior lateral eyes somewhat larger. Clypeus 
equal in height to the diameter of an anterior median eye. Eyes, figure 36. 

Fourth leg longer than the fir&t, the tibia and metatarsus with three pairs of 
ventral spines, the distal part of the metatai-sus and the tarsus scopulate. Tibia of 
the first leg with three pairs of ventral spines, the metatarsus with a single basal pair, 
the metatarsus and tarsus scopulate throughout their length. First leg: femur, 
2.00 mm., patella, 0.90 mm., tibia, 1.70 mm., metatarsus, 1.35 mm., tarsus, 0.90 mm. 
long. Second leg about equal in length. Fourth leg: femur, 2.40 mm., patella, 1.00 
mm., tibia, 2.12 mm., metatarsus, 1.90 mm., tarsus, 0.90 mm. long. Epigynum, 
figure 35. 

Type Locality, — Female holotype and pai'atype from Woods Hole, 
Massachusetts, July 2, 1901 (Britcher). 

Miss Bryant has informed me that !Mr. Emerton knew this species 
well but was never able to get a mature specimen for description. Since 
I have seen an immature female from Micliigan in addition to the two 
examples from Massachusetts it appeal’s that the species is rather widely 
distributed. 

« Ctbnidae 

Ctenus captiosus, new^ species 

Figures 49, 50, 51, 52, and 53 

Male. — Total length, 15.00 mm. Carapace, 7.44 mm. long, 5.64 mm. wide. 

Carapace dark reddish-brown, with a median light stripe as broad as the pos- 
terior row’ that is abruptly narrow’ed caudad of the middle of the carapace. Sides 
with an indistinct submarginal light band. Striae outlined in black, the eyes on a black 
field. Carapace covered with soft gray hairs, the clj’peal margin provided with long 
black spines. Sternum, mouth parts and coxae light browm, the legs somewhat darker, 
concolorous with the carapace. Dorsum of the abdomen dark gray to black, with a 
broad, deeply notched median light yeUow’ stripe, the venter paler, with a few' black 
markings but lacking the converging black lines characteristic of Ctenus hibernalis. 

Carapace longer than broad, the sides w’ell rounded, the head portion three- 
sevenths as broad as the greatest width. Carapace about equal in height from the 
eyes to the posterior declivity. Pars cephalica blending well with the thoracic portion, 
the sutures indistinct, the median longitudinal suture a long deep groove. Sternum 
longer than broad (41 '38), subround, the last coxae scarcelj” separated at their bases. 
Labium three-fourths as long as broad, half as high as the endites. Coxae subequal. 

Eyes of the first row’ more than five-sixths as broad as the second row, very 
strongly recurved, the medians separated by their radius, scarcely a diameter from 
the smaller laterals which are about a radius from the median eyes of the second row. 
Eyes of the second row strongly recurved, the medians separated by a radius, a little 
farther from the subequal laterals. Median ocular quadrangle about as long as broad, 
considerably narrowed in front, the anterior eyes smaller. As ww’ed from above the 
anterior lateral eyes are on a line wdth the posterior medians, within a radius of the 
posterior laterals. Eyes, figures 52 and 53. Clypeus a little more than half the 




Fig. 49. CteniLS captiosuSj new species, right palpus, ventral view. 

Fig. 50. Ctenus captiosiLS, new species, right palpus, retrolateral view. 
Fig. 31. Cimus captiosus, new species, epigynum. 

Fig. 52. Ctenus captiosus^ now species, eyes, frontal view. 

Fig. 53. Ctenits capHoaus, new species, eyes, dorsal view. 

Fig. 54. Ctenus hibemalis Hentz, tibia of right palpus, retrolateral view. 
Fig. 55. Ctenus hibernalis Hentz, right palpus, ventral view. 

Fig. 56. Leptoctenus byrrhus Simon, eyes, dorsal view. 

Fig. 57. Leptoctenus byrrhus Simon, eyes, frontal view. 

Fig. 58. Leptoctenus byrrhus Simon, epigynum. 

Fig. 59. Leptoctenus byrrhus Simon, right palpus, retrolateral view. 

Fig. 60. Leptoctenus byrrhus Simon, right palpus, ventral view. 
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diameter of an anterior median eye. Chelicerae armed with five teeth on the lower 
margin, three on the upper. 

First and second tibiae with four pairs, the metatar^ with three pairs of long 
ventral spines. Third and fourth tibiae and metatarsi with three pairs of ventral 
spines. Palpus, figui-es 49 and oO. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

7.86 

3 36 

7 89 

6.76 

3 00 

28 . 86 mm. 

II 

7.11 

3 18 

6.75 

6 36 

2.61 

26.01 mm. 

III 

6 36 

2 61 

5.43 

6 00 

2.40 

22 . 80 mm. 

IV 

8 25 

3 00 

7.50 

10 14 

3 36 

32 . 25 mm. 


Female. — Total length, 18.00 mm. Carapace, 7.25 mm. long. Total length of a 
female paratj^Dc, 22.50 mm. 

Color and structure essentially as in the male. Legs proportionately shorter. 
First leg: femur, 7.35 mm., patella, 3.45 mm., tibia, 7.50 mm., metatarsus, 6.24 mm., 
tarsus, 2.25 mm. long. Total length, 26.79 mm. Epigjmum of an immature female, 
figure 51. The epigjmum of mature females agi’ees well with that of Ctenus hibemalis 
Hentz. 

Type Locality. — ]\Iale holoty’pe from Seahorse Island, Levy 
County, Florida, May 1, 1934 (A. F. Carr). Female allotype from 
Alachua County, Florida, May 8, 1934 (H. K. Wallace). Male paratype 
from Gainesville, Florida, February 22, 1933 (H. K. Wallace). Fem^e 
paratype from Alachua County, Florida, April, 19, 1934 (H. K. Wallace). 
Immature paratypes from various localities in Alachua and Lake Comi- 
ties, Florida (H. K. Wallace). 

Ctenus hibernalis Hentz 

Figures 54 and 55 

Ctenus hyhentalis Hentz, 1844, Jour. Boston Soc. Nat. Hist., IV, p. 393, PI. 
XIX, figs. 1-4. 

A male of this species from Warrior River, Jefferson County, 
Alabama, April 1, 1912 (H. H. Smith), kindly’’ sent to me by Dr. C. R. 
Crosby^ is figured for comparison with Ctenus captiosus, new species. 
The species are closely allied striictmally’^ but can be separated by the 
details of the tibial apophy^ses. 

Leptoctenus byrrhus Simon 

Figures 56, 57, 58, 59, and 60 

Leptoctenus byrrhus Simon, 1888, Ann. Soc. Entom. France, (6) \TII, p. 210. 

Ctenus byrrhus F. Cambridge, 1900, ‘Biologia Centrali- Americana,' Ai*aneidea, 
II, p. 113, PL nil, fig. 9. 

This is a common species in southern Texas, where examples of 
both sexes have been collected by Mr. Stanley ilulaik. As I am not 
sure of the generic placement, I have left it in the genus in which it was 
described. The figures are sufficient to separate it from the other two 
species. 
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NEW AMERICAN ASILIDAE (DIPTERA). IW 

By C. H. Curran 

The types of the new species described in this paper are in The 
American Museum of Natural History. ]\Iost of the forms described are 
from the WiUiston Collection or forwarded by Coimt A. A. Barbiellini, 
only a few being from other sources. 

lyliBOLESTEs, new name 

Myolestes Brethes, 1904, Ann. Mus. Nac. Buenos Aires, (3) IV, p. 338. 

The above name is proposed to replace Myolestes^ preoccupied in 
birds. Only one species has been described, but three additional ones 
have been received from Brazil. The following table separates the knowm 
species. 

Table op Species 

1. — Mesonotum with three strong brown or black vittae, the median one sometimes 


geminate; front brown or black 2. 

Mesonotum with four w^eak vittae; front ferruginous. . . 3. 

2. — Median brown vitta geminate lynchii Brethes. 

Median brown vitta geminate on not more than the anterior fifth. 

barbieUiniif n. sp. 

3. — Sides of the face broadly W'hite poUinose facialis, n. sp. 

Face whoUy yellow’ pollinose pleuraliSf n. sp. 


Mirolestes barbiellinii, new species 

Ferruginous, the legs partly yellow; mesonotum with three broad brownish 
vittae. Length, 13 mm. 

Female. — ^Face golden brown above, golden yellow below’, the sides broadly 
white. Front and middle of the occiput shining black, the former with reddish 
tinge anteriorly, its sides narrowly golden-yellow pollinose; two or three pairs of 
hairs behind the ocellar tubercle, the postocellar bristles black. Occiput w’hite pol- 
linose, with golden-yellow’ tinge above; hair w’hite, the occipital cilia white and 
yellow, the upper one or two black; beard scanty. Mystax with a few black or brown 
bristles and white hair and bristles, quite thin. Antennae black, with black hair, the 
third segment haired above on the basal half, bearing a dorsal spine above beyond the 
middle, followed by a slight excision. 

Mesonotum and scutellum cinereous-yellow’ pollinose, bearing three broad brown 
vittae, the median one entire, geminate on the anterior fifth, the outer ones somewhat 


lAmerican Museum Novitates Nos. 425, 487, and 765 comprise parts I to III of this series. 
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shining and extending from the humeri almost to the posterior margin. Hair sparse 
and very short, the dorsocentral hairs and bristles black. Scutellum appearing partly 
bro^vn in some views, v^dthout hair or bristles. Pronotum brown above; metanotum 
golden brown dorsally; pleura white, the posterior border broadly yellowish, in front 
with a broad brown band extending from behind the humeri to behind the front coxae ; 
hair w’hite. 

Legs yellowish, the anterior four ferruginous above, the tibiae broadly reddish 
yellow apically ; tarsi reddish, becoming brown apically ; spur of front tibia brown on 
apical half. 

Wings with luteous tinge, slightly darkened apically. Halteres reddish with 
brown knob. 

Abdomen shining ferruginous, the second and following segments each with a 
brownish or blackish lateral stripe and the apices more or less darkened. Genitalia 
dark reddish. 

Holotype. — Female, SSo Paulo, Brazil (Count A. A. BarbieUini). 

It is possible that the lateral blackish mai-kings on the abdomen are 
due to staining, although some of them appear to be natural. 

Mirolestes facialis, new species 

Ferruginous, the abdomen with black markings; mesonotum with four narrow 
reddish brown vittae. Length, about 11 mm. 

Female. — ^Face and frontal orbits golden-yellow poUinose, the sides of the face 
broadly w'hitish, the front shining ferruginous; ocellar tubercle brown poUinose. 
Occiput brownish yeUow, becoming gray below% the hair and bristles yeUow. Mystax 
composed of white bristles and hairs. Proboscis black, reddish basaUy; palpi brown, 
reddish above toward the apex, their hair black. Antennae brownish red; third 
segment black on about the apical half, haired above on the basal half, excised at the 
apical fourth but without distinct spine. 

Mesonotum brownish red, bearing four narrow, pale brown vittae, the median 
pair approximate, obsolete behind, the outer ones weakly interrupted at the suture; 
scuteUum discolored but probably paler than the mesonotum. Mesonotal hair and 
bristles black. Pleura whitish poUinose, in part with yeUow tinge, anteriorly with the 
usual broad brown bftnd; hair and bristles j^eUow. 

Legs brownish red, the femora and tibiae more yeUowish ventrall}’', the tarsi be- 
coming black apicaUy; spur of front tibia almost aU ferruginous. Tibial bristles 
almost aU yeUowish, those on the tarsi mostly black; femora almost bare. 

Wings almost hyaUne, the apex somewhat grayish. Halteres yeUow with brown 
knobs. 

Abdomen somew'hat discolored, ferruginous with the sides rather broadly black, 
the dark color produced broadly inw’ard toward the bases of the segments and almost 
whoUy covering the disc of the second and the broad base of the third segments; 
ninth segment black except for a broad median dorsal line; genital hooks ferruginous. 

Holotype. — ^Female, Sao Paulo, Brazil (Count A. A. BarbieUini). 
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Mirolestes pleuralis, new species 

Ferruginous, the face wholly dark golden-yellow poUinose; mesonotum with four 
weak brown vittae. Length, 14 mm. 

Female. — ^Face and sides of the front with dark golden-yeUow pollen, the occiput 
brownish-red poUinose, grayish below, paler along the orbits; front shining dark 
reddish, the oceUar tubercle with brownish-yeUow pollen; occipital hair rather strong, 
yellow, one or two of the upper occipital cilia black. Mystax with yeUow hairs and 
one or tw’o pairs of yeUow^ bristles. Proboscis shining black, the basal third reddish 
yeUow below*. Palpi reddish with black base and hair. Antennae reddish; third seg- 
ment mostly browm, haired on the upper surface to beyond the middle, at the apical 
sixth with a small spine foUowed by a shallow* excision. 

Thorax rich brow*nish-yeUow’ poUinose, the pleura with Ughter areas in the 
middle and a broad brownish band anteriorly; mesonotum with four rather weak, 
narrow brown vittae, the median pair approximate and obsolete posteriorly, the outer 
ones distinctly interrupted at the suture. Hair ver}* sparse, black dorsally, pale on 
the pleura. 

Legs reddish, the apical segment of the anterior four tarsi brown; bristles reddish 
yeUow, black on the tarsi; spur of front tibia mostly brow*n. 

Wings hyaline with luteous tinge. Halteres yeUow* w*ith brow*n knob. 

Abdomen shining dark reddish, the sides and apices of the segments more or less 
blackish. Ninth segment mostly reddish, black at the apex and on the sides. 

Holotypb, — Female, Sao Paulo, Brazil (Count A. A. BarbieUini). 

Allopooon Schiner 

The following key includes the species occurring in Brazil and 
Uruguay. 


Table of Species 

1. — ^Wings hyaline, at most slightly darkened apicaUy 2. 

Wings browm on the basal third basaMs, n. sp. 

2. — Mesonotum with three or four reddish or brownish vittae 3. 

Mesonotum w*hitish, with five reddish vittae tesseUaius Wiedemann. 

3. — ^Hair and bristles of the head w*hitish 4. 

Hair and bristles of the head black dimidiatus, n. sp. 

4. — ^Antennae reddish . . . necans Wiedemann. 

Antennae brown viUaim Wiedemann. 


Allopogon basalis, new species 

Wings broadly brown basaUy; abdomen orange, white from basal view*, the sides 
with black spots. Length, 12 mm, 

Male. — ^Front, occiput above the neck and upper three-fourths of the face 
yeUow in ground color, sUvery-white poUinose; face brownish on the lowest third or 
sUghtly more. Occiput brown, in some views whoUy white poUinose. Front with a 
few hairs above and on the sides; one pair of strong oceUar bristles; three pairs of 
oral bristles, the lateral pair weak. Palpi brown, black-haired. Antennae orange. 
Hair on the head wholly black. 
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D()rsum of the thorax reddish in ground color, whitish poUinose, the disc of the 
mesonotum with olivaceous tinge; scutellum and metanotum with yellowish pollen. 
Hair very short, black, the bristles black; one or two pairs of strong dorsocentrals. 
Pleura brow-n, broadly pale in ground color and w’hite pollinose above in front of the 
wings, the hair and bristles black. There are indications of a pair of narrow' brownish 
vittae on the front of the mesonotum. 

Legs shining reddish, the tarsi black with the first segment almost all yellowr; 
femora basally and the tibiae toward their apices more or less ferruginous. Coxae 
brown. 

Wings light brown on the basal third, hyaline beyond. 

Abdomen yellowish red above, w^hite pollinose from basal view; each segment 
with a rather quadrate black spot on either side covered with brown pollen. Venter 
black, brown pollinose. Genitalia shining reddish. Abdomen bare dorsally except at 
the tip, the venter with fine brown hair; genitalia with coarse black hair. 

Holotype. — Male, Brazil. 

Allopogon dimidiatus, new species 

Ferruginous and blackish, the apical half of the abdomen white from basal view. 
Length, 12.5 to 15 mm. 

Male. — Occiput above the neck, front and face reddish in ground color, densely 
w’hite pollinose; occiput black, w’hite pollinose; cheeks shining brown; hair and 
bristles w'holly black. Front with sparse hair on the upper half ; ocellar bristles rather 
W'eak. Palpi shining brown. Antennae reddish, the third segment with brown tinge. 

Thorax reddish in ground color, practically all pollinose. Mesonotum with very 
pale shining yellowish pollen having an olivaceous tinge on the disc; with four brown 
vittae, the median pair approximate and extending to the posterior fourth, the outer 
ones extending from the anterior fourth almost to the scutellum, interrupted at the 
suture; pronotum and broad upper border of the pleura in front of the wings w'hitish 
pollinose, the scutellum and metanotum with pale brassy-yellow pollen; pleura 
brown pollinose. Hair and bristles w'hoUy black. 

Legs reddish yellow', the femora more or less ferruginous basally; coxae brow'n 
and clothed with brown pollen; tips of the tibiae and the apical tarsal segments 
brownish. 

Wings hyaline, the apical sixth, and the posterior margin on the apical half 
grayish. 

Abdomen blackish in ground color, the apices of the segments increasingly 
broadly reddish, the eighth segment with the dorsum w'hoUy red; second to fourth 
segments dull black with the apices and sides white pollinose, the third with the base 
very broadly whitish, the fifth and follow'ing segments rather silvery-white pollinose. 
Genitalia reddish, black haired. Abdomen with short, coarse black hair dorsally and 
fine brown hair on the brow'n pollinose venter. 

Female. — ^The dark mesonotal vittae may be ferruginous and the low'er border 
of the pleura is paler than the brown middle band. Abdomen rusty reddish with a 
large black spot on each side of the first six segments, the dark spots followed by 
silvery-W'hite pollinose spots; apical segments yellow” pollinose laterally, shining 
dorsally the remaining segments with rusty-reddish pollen dorsally, the apices of the 
segments pale. 
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Types. — ^Holotype, male and allotype, female, Rio de Janeiro, Brazil, November. 
Paratypes, four males and one female, l^o de Janeiro (Williston Collection). 

Lastatoina Curran 

The type of this genns is Dasypogon ardens Wiedemann. In the 
male all the abdominal segments bear bands of bright reddish-yellow 
pile. 

Atomosia Macquart 

Since the publication of the key to the species belonging to this 
genus, Dr. Bromley has described a number of species from Cuba, and 
four others have come to my attention. A new key, enlarged to include 
all the species that have been sufficiently well described is given below. 


Table of Species^ 

1. — Border of scutellum with two or four bristles on the margin 4. 

Border of scutellum with six or more marginal bristles 2. 

2. — Six or seven marginal bristles on the scutellum 3. 

Border of scutellum with bristly hairs on the entire margin (Argentina). 

venustula Arribalzaga. 

3. — Mesonotum with very short white hair (Cuba) pubescens Bromley, 

Mesonotxim with very short yellowish and blackish hair. 

A phestia andrenoides Bromley. 

4. — Anterior femora and tibiae not wholly pale yellow 5. 

Anterior femora and tibiae wholly pale yellow 25. 

5. — Posterior tibiae and tarsi with dense silvery hair 6, 

Posterior tibiae without dense silvery hair dorsally 7. 

6. — ^Two ocellar bristles tibialis Macquart. 

Four or six ocellar bristles (Colombia) argyrophora Schiner. 

7. — No longer dorsocentrals among the appressed hair of the mesonotum 8. 

Dorsocentral hairs or bristles always present 9. 

8. — Collar with very stout bristles armata Hermann. 

Collar with fine hair nizda Hermann. 

9. — Thorax and abdomen metallic bronze-green metallescem Hermann. 

Thorax and abdomen black 10. 

10. — ^Hair of face and palpi wholly or mostly black 11. 

Hair of face and palpi yellow or w’hite 14. 

11. — Oral margin very broadly bordered with shining black. . .melanopogon Hermann. 

Oral margin pollinose 12. 

12. — Face golden brown, whitish above the oral margin harhieUiniit n. sp. 

Facial pollen w^hite 13. 

13. — Mesopleura wholly pollinose (Cuba) parva Bigot. 

Mesopleura mostly shining black aelene, n. sp. 

14. — Scutdlum with two bristles 16. 

Scutellum with four bristles 18. 


^A. eenerax Broznley, from Cuba, is omitted. 
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15. — Mesopleura wholly poUinose danforthij n. sp. 

Mesopleura partly shining black 16. 

16. — Mesonotum and scutellum with yellowish hair 17. 

Mesonotum and scutellum with w’hite hair glahrata Say. 

17. — Femora wholly black or with only the tips reddish indsuralis Macquart. 

Femora with the bases broadly* reddish rica, n. sp. 

18. — Ocular tubercle with at most four bristle.s 20. 

Ocellar tubercle with six or more bristles 19. 

19. — Ocellar tubercle with six bristles setosa Hermann. 

Ocellar tubercle with numerous bristles beckeri Jaennicke. 

20. — Posterior femora reddish with the apical half black 21. 

Posterior femora blackish with only the base and apex reddish brown 22. 

21. — Front above and middle of face browiiish-golden poUinose (BrazU). 

frontalis Curran. 

Front and face white poUinose gldbrata Say. 

22. — Vertex shining black geniculata Wiedemann. 

Vertex with ochreous poUen 23. 

23. — Face golden yeUow macquarti Bellardi. 

Face white 24. 

24. — Ocellar tubercle with tw’o black bristles and two w^hite hairs. 

melanopogon Hermann. 

OceUar tubercle with only the tw’o black bristles; apical tarsal segment black- 
haired pueUa Wiedemann. 

25. — Tarsi w^holly black or brown 26. 

At least the basal tw’o segments of the tarsi not black 29. 

26. — Posterior calU yeUow’ nigra Bigot. 

Posterior caUi black 27. 

27. — Abdomen blackish 28. 

Abdomen dark metaUic-blue (Cuba) metaUica Bromley. 

28. — ^Posterior tibiae practically all black; basal antennal segments reddish brown 

(Cuba) maestrae Bromley. 

Posterior tibiae yeUow’ on the basal half; antennae w'hoUy blackish (Panama). 

panamensis Curran. 

29. — OceUar tubercle with tw'o bristles 30. 

OceUar tubercle with six or more bristles anonyma Williston. 

30. — Posterior calli partly or whoUy reddish yeUow 32. 

Posterior calli black 31. 

31. — ^Posterior tibiae whoUy yeUow (N.A.) sayi Johnson. 

Posterior tibiae broadly black at apex 36. 

32. — Apical three segments of posterior tarsi, and apical third of hind tibiae, brownish. 

the femora whoUy pale 36. 

Only the apical segment of the tarsi brown 33. 

33. — Posterior femora brownish apicaUy soror Bigot. 

Posterior femora w’hoUy reddish or yeUowish 34. 

34. — Posterior tibiae w’hoU}' yeUow mucida Osten Sacken. 

Posterior tibiae writh apex broadly brown 35. 

35. — ^Mesonotum wdthout long hair hequaerti Bromley. 

Mesonotum with long hairs punctifera Hermann. 
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36. — Front shining black on median third for the whole length (Brazil). 

coxalis Curran. 

Front pollinose on anterior half or with a linear median shining vittae 37. 


37. — ^Apical two or three tarsal segments brownish 38. 

Only the apical tarsal segment brownish rufipes Macquart. 

38. — ^Posterior calli wholly black 39. 

Posterior calli reddish yellow eupoda Bigot. 

39. — Posterior femora black on apical third (Brazil) tenuis Curran. 

Posterior femora whoUy reddish yellow (Brazil) lineata Curran. 


Atomosia barbiellinii, new species 

Related to parva Bigot, but the face is golden brown on more than the upper half 
and the mesopleura is mostly shining. Length, 7 to 8 mm. 

Male. — ^Front cinereous pollinose, the vertex reddish broTO,* oceUar swelling 
black, bearing one pair of black bristles and some short white hairs, the frontal h air 
black. Occiput reddish-browm pollinose above, cinereous below, the hair white, 
yellow above, the bristles yellow. Face golden brown, becoming cinereous on the 
lowest fourth; hair and bristles whitish along the oral margin, black above. Proboscis 
and palpi white-haired. Antennae black; third segment one-fourth longer than the 
basal two, excised and with a small spine a little beyond the middle. 

Mesonotmn and scutellum shining black, thickly clothed with very short, pale 
brassy-yellow hairs, the bristles of the same color, the notopleural bristle and the v’eak 
doraocentrals black ; scutellum with two pairs of short bristles. Pleura vith yellowish- 
cinereous pollen, the mesopleura mostly bare; hair white. 

Legs black, the coxae cinereous pollinose; femora with the narrow bases and tips 
reddish, the posterior pair with the basal fifth reddish. Anterior four tibiae on the 
basal fourth and the posterior pair on the basal two-thirds reddish. Hair white, the 
bristles yellowish to ferruginous, partly black on the tarsi; tarsi black-haired above. 

Wings cinereous hyahne with browmish tinge; anterior cross-vein situated 
slightly beyond the middle of the discal cell; apical cell widely open. Halteres reddish 
yellow. 

Abdomen slightly shining black, clothed with short browm hair, the hair on the 
sides yellowish; tips of the segments whitish pollinose, the pollen limited to the sides 
on the second segment. Venter brown, with dull yellowish hair. 

Female. — Oral bristles black, the hair white; bristles on the sides of the mesono- 
tum black; anterior femora reddish on the tmder surface on their whole length, the 
middle pair incompletely reddish below'; basal third of the posterior femora reddish; 
anterior four tarsi white-haired above; wings without brown tinge; sixth and seventh 
abdominal segments broadly yellow-haired laterally, the abdominal hair shorter. 

Types. — Holotype, male, and allotype, female, SSo Paulo, Brazil (Count A, A. 
Barbiellini). Paratype, female, Rio de Janeiro (H. Sousa Lopes). 

Atomosia selene, new species 

Related to parva Bigot, but the mesopleura is more than half shining black. 
Black, coarsely punctured, the head and pleura whitish pollinose. Length, 9.5 mm. 

Female. — ^Head whitish pollinose, the ocellar tubercle shining black; two or 
three pairs of yellowish ocellar bristles and several hairs; occiput above and the 
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vertex with brownish yellow pollen, the pile vrhite. Face with black bristles and hairs, 
the hair on the upper half white; frontal bristles black. Proboscis and palpi white- 
haired, the palpi with several black apical bristles. Antennae b ack, the third seg- 
ment browTiish, twice as long as the basal two, excised and bearing a small spine at the 
apical third above. 

Mesonotum and scutellum shining black, the pile very short and appressed, pale 
brassy yellow, paler anteriorly; bristly dorsocentral hairs black, the bristles ferrugin- 
ous. Scutellum with two pairs of bristles. Pleura, except most of the mesopleura, 
whitish pollinose and pilose. Collar with yellowish tinged hair. 

Legs black, the coxae white pollinose and pilose; tips of the femora, the broad 
bases of the anterior four tibiae and more than the apical half of the posterior pair 
reddish, the posterior femora narrowly reddish at the base. Hair and bristles white, 
the tarsal bristles ferruginous; posterior tarsi wholly black-haired above, the middle 
pair with the apical two segments black-haired. 

Wings cinereous hyaline, the anterior cross-vein situated at the middle of the 
discal cell; apical cell open or closed in the wing margin. Halteres yellow. 

Abdomen shining black, with very short black hair, the apices and sides of the 
segments with white hair, the terminal segment wholly pale-haired; narrow tips of 
the second to sixth segments white pollinose, the pollen broadly interrupted on the 
second to fourth segments, on the second limited to the sides. Venter brownish with 
whitish hair. 

Holoytpb. — ^Female, Sao Paulo, Brazil (Count A. A. Barbiellini). 

Atomosia danforthi, new species 

Black, the legs partly yellowish; mesonotum with yellowr hair; mesopleura 
wholly pollinose. Length, 6 mm. 

Male. — ^Face and lower part of the occiput w^hite pollinose; occiput mostly 
cinereous, the front brownish-yellow’ pollinose; hair and bristles w’hite, only one pair 
of black ocellar bristles; ocellar tubercle shining black. Palpi with black hair. 
Antennae black, with black hair and bristles; third segment one-fourth longer than 
the basal tw’o combined, excised and bearing a spine near the apical third. 

Mesonotum and scutellum shining black, with verj’ short brassy-yellow hair, the 
bristles black or yellow’ish; scutellum with one pair of yellow marginals. Pleura 
wholly cinereous pollinose, with yellow tinge above, the hair and bristles white. 

Legs black, the coxae cinereous pollinose; femora with the basal fourth and 
apical fifth reddish, the anterior four more or less reddish on the w’hole length be- 
neath; tibiae reddish on almost the basal tw’o-t birds; hair white, black on the apices 
of the tibiae and on the tarsi, the tibial bristles mostly black; trochanters reddish 
except at the apex. 

Wings cinereous hyaline, with brownish or luteou^ tinge; apical cell closed and 
short petiolate; anterior cross-vein situated distinctly before the middle of the discal 
cell. Halteres yellow. 

Abdomen shining black, the apices of the third to sixth segments w’hite pollinose, 
the pollen broadly interrupted on the third and fourth segments, and limited to small 
spots on the second. Hair browmish yellow, black on the apical two segments except 
on the lateral margins. Venter brownish, pale-haired. 

Female. — ^The bristles on the femora and tibiae are white and the anterior four 
tarsi are white-haired above. 
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Types. — Holotype, male, and allotype, female, Coamo Springs, Porto Rico, 
November 9, 1930 (S. T. Danforth). 

Atozuosia rica, new species 

Black, the legs partly 5 ’’ellow; mesonotum yellow-haired; mesopleura mostly 
shining black. Length, 6.5 to 8 mm. 

Male. — ^Front cinereous poUinose, the ocellar tubercle shining black and bearing 
one pair of black bristles; occiput golden brown, becoming white below; face white 
poUinose; hair and bristles white, black on the palpi and antennae but whoUy white 
on the under side of the first segment of the latter. Antennae black, the third seg- 
ment excised and bearing a spine at the apical third, one-third longer than the basal 
two combined. 

Mesonotum and scuteUum shining black, with short brassy-yeUow hair, the sides 
of the former narrowiy cinereous poUinose; bristles black, those on the posterior calli 
and the single scuteUar pair yeUow". Pleura cinereous white poUinose, the mesopleura 
with a large, orbicular shining spot in the middle; hair and bristles w^hite. 

Legs black, the coxae cinereous poUinose; trochanters mostly reddish yeUow; 
femora with the basal fifth reddish yeUow', the posterior pair yellowish on the basal 
fourth, the anterior pair more or less reddish on the w'hole length below, the apices of 
all the femora broadly reddish; tibiae with about the basal fourth reddish yeUow’; 
basal segment of the tarsi reddish except apicaUy, the hind ones reddish only basaUy. 
Hair and bristles white, the anterior tarsi black-haired above. 

Wings cinereous hyaline; apical ceU open; anterior cross-vein at the middle of 
the discal ceU. Halteres yeUow^ 

Abdomen shining black; thii’d to sixth segment with linear apical white poUinose 
fascia, the second with a small lateral white spot; hair white. Venter grayish. 

Female. — ^Anterior four legs missing; the posterior femora are broadly reddish 
at the apex. 

Types. — ^Holotj’pe, male, Mayaguez, Porto Rico, September 1, 1931; allotype, 
female, Las Marias, Porto Rico, May, 1931 (S. T. Danforth). 

P&OMACHZNA Bromley 

As pointed out by Dr. Bromley, this genus is intermediate between 
Promachus Loew and Mallophora Macquart, differing from the former in 
having the claws blunt and from the latter by its more slender build and 
narrow face and front. The typical species of Promachina have the face 
only gently swollen below and bear hair on the upper portion. A second 
group more closely resembles Erax Scopoli in having the face more gib- 
bous below and without hair above, the genitalia resembling Erax, 
It is possible that a new genus should be erected for this latter group but, 
imtil more is known concerning the many described species of Erax 
from the Neotropical region, it seems unwise to propose a new genus. 

It is possible that a number of desGPibed species at present placed in 
the genera Asilus, Erax, Promachus, and Mallophora belong in Pro- 
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machina, but this can only be determined by an examination of the types. 
Several of the species knoT^Ti to belong to Promachina agree well tvith 
species of Erax and Promachus in general coloration and it is impossible 
to be certain of the identity of the various forms. All the species knot\m 
to me are included in the following key. 


Table of Species 

1. — ^Legs wholly black in ground color 2. 

Legs in part yellowish or reddish 4. 

2. — Face rather strongly gibbous below’, without hair on the upper third 3. 

Face but little sw’oUen below*, with hair below* the antennae. . .nigripes Fabriciup. 

3. — ^Wings gray on the apical seventh only in front of the fourth vein. 

mowilMstoni Bromley. 

Wings mostly grayish on the apical half eraxoides, n. sp. 

4. — ^Front tibiae black 5. 

Front tibiae at least partly reddish or yellowish 6. 

5. — ^Abdomen with band of white pile on the second segment . 9 , annularis Fabricius. 

Abdomen with golden-yellow* pile pulchellus Bellardi. 

6. — Seutellum w*ith black pile 7. 

Seutellum with w*hite or yellow’ish pile 8 

7. — Abdomen with golden yellow* pile 9, annularis Fabricius. 

Abdomen black, with a band of long wrhite hair near the base. 

trickonotus Wiedemann. 

8. — Scutellar pile almost or quite as long as the dorsocentral bristles 9. 

Scutellar pile short and not very conspicuous 10. 

9. — ^Dorsum of the abdomen with black hair harhieUinii, n. sp. 

Abdomen with yellowish hair, tow*ard the apex often with some black hair. 

trapezoidedis Bellardi. 

10. — Seutellum with one pair of bristles; male genitalia w*holly black-haired. 

pukhripes Bromley. 

Seutellum without bristles or they are extremely w*eak; male genitalia with 
golden hair at base of under surface proquinquus Bromley. 


Promachina eraxoides, new species 

A small species resembling certain species of Erax in appearance but with blunt 
claw's. It is closely related to neowiUistoni Bromley, described in Era^Cj but differs in 
having the wings much more extensively gray and in the male genitalia. The females 
can be separated only by the more extensively grayish wings. Length, 9 to 14 mm., 
exclusive of ovipositor. 

Male. — ^Head black, cinereous-w*hite poUinose, the face and front yellowish or 
brownish yellow; front with black hair; occipital cilia black; beard w*hite. Mystax 
black, yellow* on the lower half, composed almost entirely of bristles. Proboscis and 
palpi black, the latter with black hair on the apical half. Antennae black, with black 
hair; third antennal segment elongate oval, as long as the basal two segments com- 
bined; arista slightly longer than the third segment. 

Thorax black, cinereous-w*hite poUinose, the black vittae very wide, separated by 
a line of pale pollen, all broadly separated from the posterior border, the median one 
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divided by a whitish line. Hair sparse, black, white on the scutellum and pleura; 
one pair of scutellars; three or four pairs of dorsocentrals; some of the hypopleural 
bristles black. 

Legs wholly black, clothed with appressed pale- 3 'ellowish hair; bristles mostly 
black, partly pale on the femora; tarsal hair mostly black. 

Wings hyaline, with luteous tinge, grayish on almost the apical half. Halteres 
yellowish. 

Abdomen with the sides, eighth segment wholly and the rather broad posterior 
borders of the preceding segments, w’hitish; seventh segment reddish brown, the 
preceding two segments more or less brown poUinose medianly; hair black dorsally, 
w’hite on the sides and on the gray poUinose venter. Genitalia shining black, the 
lower surface densely clothed with tawny hair except on the apical half of the upper 
forceps, the tawny pile on the forceps bordered by black bristles; the upper forceps 
are produced at the low^er apex and bear a long, digitate process before the upper 
apex, the hair brownish. 

Female. — Mystax with some black bristles lateraUy; seventh abdominal 
segment cinereous poUinose on the apical half; main section of the ovipositor not 
quite as long as the preceding three segments. 

Types. — ^Holotype, male, and allotype, female, Chapada, Brazil. Paratj^pes, 
three males, Chapada (Williston CoUection). 

I have before me another species represented by several females 
having the o^dpositor much longer and the seventh abdominal segment 
poUinose on the apical third or less. Their description must await the 
discovery of males. 

This species, together with neowillistoni^ pulchripes, and propinquuSy 
all described by Dr. Bromley in the genus Erax, might well be placed in a 
different genus, since they differ from the typical forms in having the 
face more swollen and the absence of hairs above, more elongate ovi- 
positor and somewhat different venation. 

Promachina barbiellinii, new species 

Black, yeUowish and black-haired, the legs mostly reddish. Belated to trape- 
zoidalis Bellardi but the abdominal segments are whoUy black-haired dorsaUy, the 
yeUow hair being limited to the sides. Length, 18 mm. 

Male. — ^Front wdth brown poUen and black hair. PoUen of the occiput golden 
brown above, becoming grayish below, the pUe pale yeUow below, darker above, the 
bases of the bristles brown. Face and cheeks with rather golden-yeUow poUen and 
reddish-yellow hair, a few fine black bristles near the antennae. Proboscis and palpi 
black, the latter with black bristly hair apicaUy. Antennae black, with black bristles, 
the first segment with yeUowish hair below; third segment about three times as long 
as wide; arista longer than antenna. 

Mesonotum rich brown poUinose, with four darker brown vittae, from posterior 
view whoUy reddish brown; hair black, white on the sides behind the suture and pale 
yeUowish on the scuteUum. Pleura brownish red, becoming cinereous below, particu- 
larly toward the hind margin; hair pale yellowish. Pronotum with pale pile, at most 
a few black bristles dorsaUy. 
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Legs shining reddish, the anterior four femora black anteriorly, the posterior pair 
black anterodorsally on the apical half; coxae cinereous poUinose and pale yellow 
pilose. Anterior four femora black-haired in front, whitish haired behind; posterior 
femora black-haired in front and on most of the apical half, but vdth a pale-haired 
stripe extending almost to the apex on the anterior and posterior surfaces. Tibiae 
black-haired, with yellow hair on posterior surface, the posterior pair with w^hite hair 
intermixed with the black on the basal half. Tarsi w’hoRy black-haired. 

Wings pale brownish, darker on the apical fourth in front. Halteres reddish 
yellow. 

Abdomen dull black, on the sides with more or less subtriangular cinereous- 
brown triangles that reach the bases of the segments, the spots on the apical segments 
almost rectangular; dorsum clothed with short, rather sparse, appressed black hair, 
the sides with moderately long pale yellow’ pile, the second segment almost all pale- 
haired. Venter cinereous-yellow’ pollinose and pale-haired. Genitaliajshining/eddish, 
the upper forceps bordered with black, hair wholly black. 

Holotype.— Male, Sao Paulo, Brazil (Count A. A. Barbiellini). 
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THE TAHITIAN BLACK MARLIN, OR SILVER MARLIN 

SWORDFISH 

By J. T. Nichols and F. R. LaMonte 

In preparing an article on marlin swordfish (Makaira) for 'Natural 
History/ we fibid that the so-called "silver marlin” caught in Tahitian 
waters represents a recognizable undescribed form. 

Makaira nigricans tahitiensis, new subspecies 

Description of Type. — specimen caught at Tahiti, July 24, 1931, by East- 
ham Guild, of which we publish a photograph (p. 2). 

Total length, 11 ft. 9.5 in.; girth, 5 ft. 2 in.; caudal spread, 47 in.; weight, 504 
lbs. (Guild). Depth (greatest at shoulder) in length from front of eye to base of 
caudal, 3.9; head without snout, 6.5; caudal spread, 2. Dorsal height (origin to tip) 
in head without snout, 1 ; anal height, 1.2; eye, 5.6. Head without snout, in snout 
and spear (from eye), 2.2. Spear short and stout; pectoral falcate, first dorsal and 
anal falcate, with, firm, pointed lobes. Color uniform, and pale for a black marlin. 

The photograph of a larger (record) specimen kindly sent us by its captor, Zane 
Grey, who concurs in our opinion that this is a distinct and undescribed form, con- 
firms the characters shown by the type. It w’as taken at Tahiti in March 1930 and 
weighed 618 pounds (Grey). Corresponding measurements are: depth in length, 
3.7; head, 6. Dorsal height in head, 1.4; anal, 1.4; eye, 7, Head in snout and 
spear, 1.7. 

The falcate fins, stout spear, and lack of bold markings, place 
this form with the black marlin; the great depth, paler color and, if 
it holds, very wide caudal spread separate it from the black marlins of 
Lower California and of New Zealand which we have been unable to 
differentiate from one another satisfactorily. It seems from photo- 
graphs to be a more compressed fish than they. 





Fig. 1. Makaira nigricam iahitierms, type. 





AMERICAN MUSEUM NOVITATES 

Published by 

Number 809 Ths American Museum of N^tubalH 21, 1935 


59.37, 99 f63) 

BEES FROM ERITREA, NORTHWEST AFRICA! 

By T. D. a. Cockerell 

111 1930, Mr. H. Compere collected a few species of bees in Eritrea, 
and tlii'ough the kindness of Mr. P. H. Timbeiiake these have been 
handed to me for study. All the species, including the holotypes, tvyU 
be foiuid in the American Museum. 

Anthophora bipartita comperei, new subspecies 

Female. — ^Length about 16 mm.; exactly like A. bipartita Smith, with the 
antenor part of thorax above black-haired, but the ver>’^ rugose clypeus entirely black, 
with a strong median keel on upper half. 

Xefasit, April 16. This is entirely parallel with A. nigrodypeata 
(Friese), w’^hich is a similar black-faced form related to A. flavicollis 
Gerstaecker. True A. bipartita comes as far north as Nairobi. 

Trigona beccarii Gribodo 

Six from Martini's Concession, March 23. They w^ere found on 
orange blossoms. 


Trigona bottegoi Magretti 

Six from Martini's Concession, March 23. Found on orange 
blossoms. 


Ceratina citriphila, new species 

Female. — Length about 7 mm.; robust, dark greeni.sh-blue, including tubercles, 
but disc of mesothorax black; flagellum dusky reddish beneath except at base; 
clypeus with a very broad dull yellow longitudinal band, somewhat broadened below, 
but with only traces of lateral extensions; head and thorax densely and strongly 
punctured, the disc of mesothorax dull in middle, with punctures running in lines, but 
there is a pair of shining bands, on which are few punctures; prothorax with a slender 
fringe of white tomentum; scuteUum with a shining dot in middle, but no line; 
axillae briefly spined; tegulae very small, shining black; wings brownish hyaline, 
stigma dark reddish; legs mainly black, but front femora green, front tibiae with a 
cream-colored stripe on basal h^, hind tibiae with the basal half creamy white on 
outer side, hind basitarsi dull whitish on outer side; abdomen strongly punctured, 
tergites not ciliate; last tergite very rugose, with a subapical elongate pit; stemites 
shining blue with black margins. 
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Two specimens from !Martini*s Concession, March 23, on orange 
blossoms. 

In the series of females T\ith dark tubercles (without the light spot), 
and ha\ing the hind tibiae vdth a large light mark, this species falls as 
follows. 

1. — Disc of mesothorax green; hind basitarsi with a pale mark; clypeal mark yellow- 

ish white, with long lateral extensions (Belgian Congo) . . . dlbopicta Cockerell. 
Disc of mesothorax blue; blue species with spined axillae; hind basitarsi with no 

pale mark pUeifera Cockerell, variety. 

Disc of mesothorax black 2. 

2. — ^Abdomen rich pui-ple-blue (S. W. Africa) turneri Cockerell. 

Abdomen not so colored 3. 

3. — Abdomen olive green, with brassy tints; wings dusky; hind basitai*si all black. 

viridifrons Cockerell, variety. 
Abdomen bluish green to steel blue 4. 

4. — Stigma pale dull browm; wings gi*ayish; hind basitarsi dark; scutellum with a 

smooth band in middle (Pemba Island) pemhana Cockerell. 

Larger (about 7.5 mm.) and blue instead of green; ch^peal mark veiy broad, with 
lateral extensions at lower end; wings and stigma darker . . pUeifera Cockerell. 
Veiy like the last, but greenish; clypeal mark without distinct lateral extensions, 
and much narrower at upper end citriphila, n. sp. 

C. pileijera (described in a paper awaiting publication) is variable, or 
perhaps composite. The types (both sexes) come from Beira, Portuguese 
East Africa (A. Alackie, J. Ogil\’ie), but other specimens, shoving varia- 
tion, are from Tanganyika Territory and the Belgian Congo. C. citriphila 
is a darker and different looking insect, and must, I think, be treated as a 
different species. It resembles C.fadigiata Fox, but is easily separated 
by the dark tubercles. 


Allodape taita Strand 

Female. — Length about 7 mm., anterior wing about 4; shining black, with 
clypeal mark (but no lateral marks) and tubercles cream-color; tegulae hyaline; 
w'ings hyaline, iridescent, with very large dark browm stigma and dark neiwures; eyes 
dark red; mandibles black; upper part of cljTpeus pale yellow right across, the yellow 
here forming a quadrate area about twice as broad as long; the lower part of the 
cl3T)eus has a central band, the w’hole mark with the outline of a mallet; antennae 
black, the jBagellum faintly brownish beneath; a little semicircular white mark on 
second antennal joint, and extremely small marks on end of scape and on third joint, 
or all these white marks may be absent; ocelli red; mesothoitix highly polished; 
second cubital cell receiving recurrent neiwures about equally distant from end; legs 
black, with small joints of tarsi light red; spurs yellowish w’hite; abdomen with the 
basal half shining, the apical half dull, tergites 4 and 5 with linear pallid margins. 

T\vo specimens from ilartini’s Concession, ilarch 23, on orange 
blossoms. 
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In Strand’s table (1914) this runs to A. taita Strand, which is about 
6 mm. long. The description agrees so well with our insect that I feel 
confident that the identification is correct. A. taita is recorded from 
various localities of East Africa. 

Allodape citrifloris, new species 

Female. — ^Length, 4 nun.; black, with the clj-peus yellowish white, the light 
area constricted in middle; no lateral marks; labrum, spot on base of mandibles, 
scape in front, and tubercles, all yellowish white; fiagellum dark reddish beneath; 
mesothorax highly polished; tegulae pale testaceous, and wing-base conspicuously 
pale, with a w’hite dot; wings clear hyaline, with a very large reddish-brown stigma, 
and pale nervures; second cubital cell short, quadrate, receiving second recurrent 
nervure far from end; first recurrent joining first cubital cell a short distance from 
end (on one side there is an abnormal, oblique nervure crossing first discoidal cell); 
trochantei's and femora black, tibiae and tarsi pale red; abdomen shining, obscurely 
brownish, tergites 3 to 5 with pallid margins. The hind tibiae are somewhat dusky. 

One specimen from Martini’s Concession, March 23, on orange 
blossoms. 

In Strand’s table (1914) this runs to A, pemiana Strand, agreeing 
in the small size, but differing in the venation and the pallid tibiae. In 
Friese’s table (1924) it comes nearest to A. albitarsis Friese, described 
from Eritrea, but that species has the tibiae black, brown at end. 

Allodape comperei, new^ species 

Female. — Similar to the last, but 4.75 mm. long; lateral constrictions of light 
cbTpeal area very shallow^; first recurrent nervure joining second cubital cell very near 
base, second very far from apex; labrum and base of mandibles dark. The tibiae and 
tai*si are chestnut red, and the long ample wings are very faintly browmish. 

One specimen from Martini’s Concession, March 23, on orange 
blossoms. 

Near to A, pembana Strand, from Pemba Island, but larger, the 
wings 3. 9 mm. long (3 mm. in C. pembana), and the scape has a white 
stripe in front (all black in pembana), and the red tibiae also at once 
distinguish it. In Friese’s table (1924) it runs to A. bouyssoui Vachal, 
from the French Congo and Angola, but that has rufotestaceous man- 
dibles. The intercubital and recurrent ner\qires are practically color- 
less. The mandibles have a brown band across the middle, and the 
labrum is obscurely brownish. The area of metathorax is micro- 
scopically transversely lineolate. 

As there is no key to Vachal’s African Allodape, I made one from the 
descriptions. In no case is the abdomen red. 
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1. — Without yellow markings 2. 

Marked with yellow 4. 

2. — ^Entire cl37peus (female) reddish; length, 6.5 mm. (Belgian Congo) neavei. 

Ch’peus not reddish (females) 3. 

3. — Tegulae red; length, 4.5 mm pulla, 

Tegulae hyaline; length, 6.5 mm. (Delagoa Bay) vitrea. 

4. — ^Larger; 6.5 mm. or over; females 5. 

Smaller; 6 mm. or less 6. 

5. — A broad interrupted line in middle of clj^peus; length, 6.5-8 mm. (French 

Congo) interrupta, 

(If pronotum and tubercles yellow, from Sierra Leone, var. coUaris.) 

Clypeus with a T in yellow; length, 6.5-7 mm. (French Congo and Belgian 
Congo) nigricoUis. 

6. — ^Males 7. 

Females 8. 

7. — ^Entire clypeus yellow; tarsi yellow; length, 4.5-6 mm. (French Congo) ictis. 

Clypeus marked with yellow’; length, 6 mm interrupta, 

8. — Legs almost entireh" rufotestaceous; length, 5-5.5 mm. (French Congo and 

Angola) houyssoui. 

Legs not so colored 9. 

9. — Clypeus with a thick yellow’ T; tubercles yellow*; length, 5 mm. (Lumbw’a, 

Kenya, alt. 6340 ft.) Uptozonia. 

Clypeus with a yellow* T on a shuttle; labrum j^Uow*; length, 4.5 mm. (French 

Congo) rolini, 

Ch*peal mark narrow’ed above; tubercles yellow*; length, 4.5-6 mm ictis. 


Halictus simulator, new species 

Female. — ^Length about 8 mm., anterior wing 6; black, including mandibles, 
antennae (apical part of flagellum very faintly brownish beneath), and tegulae; 
pubescence w’hite; w’ings hyaline and iridescent, the large stigma dark reddish, 
nervures mostly light brown, basal nervuro black; face rather narrow*; clypeus mod- 
erately produced, shining, with strong irregular punctures, and a subapical median 
pit; supraclypeal area convex and polished; front dull; face with thin dull white 
hair; cheeks broad, with w’hite hair; mesothorax dull, with a median depression, on 
each side of w*hich it is slightly shining; tubercles with a grayish-w*hite fringe; scutel- 
lum with tw’o shining bosses, and a dull interval between; area of metathorax semi- 
lunar, with dense strong rather w’linkled plicae; sides of posterior tiuncation not 
sharply defined; postscuteUum with much w’hite tomentum, and a line of w’hite hair 
on each side behind axillary region; basal nervure falling some distance short of 
nervnilas; second cubital cell veiy large, quadrate, somew’hat broader than liigh, 
receiving the first recurrent nervure very near the apical comer; third cubital cell 
not or hardly wider than second, the outer nervure pale; legs black, the tarsi red at 
extreme tip, a little red brush at end of hind basitarsi; hind tibial spur w*ith short 
oblique sawiike teeth; abdomen broad, moderately shining, the first tergite micro- 
.scopically, very densely, lineolate and tessellate; tergites with entire rather dull white 
basal liair-bands, and their marguis not discolored. 
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Two specimens from Xefasit, April 12 ftypej and May 15. 
Halictus farquhari Cockerell, from Natal, is separated by the red 
middle and hind tarsi, but the two species are almost exactly alike, and 
I should think the one from Eritrea a local race, were the locality not so 
remote. 


Halictus nefasiticus, new species 

Female. — Length a little over 9 mm., anterior wing 7.3; rather slender, with 
somewhat the aspect of a male; head and thorax black, including mandibles, but 
flagellum brown beneath, becoming light red apically; tegulae very dark brown, with 
traces of very minute pxmctures; hair of head and thorax abundant and erect, the 
general effect pale gray, on lower part of mesopleura clear w'hite, on vertex light browm, 
and partly brown on scuteHum, though not on mesothorax; face very broad, inner 
orbits concave; clypeus dull, finely punctured, obtusely ridged across the middle, 
with a rather large, shining, round apical pit; mesothorax entirely dull, not depressed 
in middle; scutellum dull, but the surface is hidden by long hair; metathorax densely 
hairy except the basal area, w’hich is dull and granular, with w’eak plicae at base; 
wings clear hyaline, stigma and nervures light red; basal nervure strongly arched, 
falling a little short of nervulus; outer nervures pale but not w'eakened; second cubital 
cell broad, the lower apical comer somewhat produced, the first recurrent nervure 
received a moderate distance before the end; third cubital cell, in its widest part, 
conspicuously broader than second; legs black, with mostly pale hair; hind femora 
mainly pale reddish, with a very large white scopa; hind tibiae with long curled pure 
white hair in front, short dark brown hair behind; spurs very pale; hind tibial spur 
appearing simple, but with a very small low lamina near base, the margin beyond 
minutely spinulose; abdomen without hair-bands; first tw’o tergites light rufotestace- 
ous, each with a transverse, sharply defined, blackish band; broad apical margins of 
second and third tergites pallid, of fourth more narrowiy so; third tergite with a 
broad black band before the pale margin, and a pyramidal blackish shade in middle, 
but otherwise light rufotestaceous; apical part of abdomen black; fifth tergite with a 
deep apical furrow, extending halfway to base, and bordered by short brown tomen- 
tum; venter testaceous basally, apically black; sixth tergite directed forward, at 
right angles to fifth. 

Nefasit, May 15, one specimen. 

Related to i?. burunganus Cockerell, from Biirunga, Belgian Congo. 
That species has the first two tergites similarly colored and marked, but 
is more robust with rather shining scutellum, flagellum chestnut red 
beneath, and shorter, yellowish wrings. 

The following key separates it from related females. 

1. — ^Larger and more robust; anterior wing nearly 9 mm.; black band on first 
tergite enlarged and extending basad at sides. (Bunmga, Belgian Congo, 


J. Bequaert) hurungensis CockereU. 

Smaller and less robust; anterior wing about or a little over 7 mm,; black trans- 
verse band on first tergite not enlarged at sides 2. 
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2.— Black band on fiist tergite much broader than the marginal region beyond it; 
first two tergites with broad apical orange bands. 

partitus Cockerell (Cape Province). 


Black band on first tergite not broader than the marginal area beyond it 3. 

3. — Narrow species; tergites 1 to 4 with opaque light yellow marginal bands. 

perpansus Cockerell (Natal). 
Tergites without such bands 4. 


4. — ^Abdomen broader, third tergite red or pale only at base, .burimganus Cockerell. 

.Abdomen narrower, third tergite half pale red nefastiicus, n. sp. 

It can be said of this bee-fauna, as shottn by Mr. Compere’s collec- 
tion, that it is entirely Etluopian in character, ttith no Palaearctic ele- 
ments. Also, it has no affinity with the desert fauna of Sudan and Arabia. 
It may be added that the flora of Eritrea includes, as characteristic 
genera, Hyphaene (palm). Ficus, Albizzia, Acacia, Bauhinia, Cassia, 
Dalbergia, Comhretum, Adansonia, Sterculia, Strychnos, and Sideroxylon, 
a characteristically African assemblage. 
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PARASITIC BEES OF THE GENUS COELIOXYS FROM THE 

BELGIAN CONGO 1 

By T. D. a. Cockerell 

The species of Coelioxys may be di\’ided into two groups, Coelioxyf< 
proper, in which the eyes are hairj’-, and Liothyrapis, in which they are 
bare. 


LioTHYRAPis Cockerell, 1911 

Two species were found by Lang and Chapin, as follows. 

Coelioxys (Liothyrapis) verticalis Smith, 1854 
Small females, about 11 mm. long, or less; mesothorax coarsely 
striate; apical sternite roimded and obtuse at end. 

Faradje, twelve, November, December, January, April. Aba, 
3® 50' N., 30° 10' E., one, December. On the vide distribution (south to 
Natal) see Rev. Zool. Bot. Afr., XXIII, 1932, p. 26. 

Coelioxys (Liothyrapis) torrida Smith, 1854 
vSize variable; a large one from Boma is almost 17 mm. long; the 
smallest one from Faradje only about 11.4 mm. 

Stanleyville, March and May; Faradje, November, December, and 
January; Poko, August; Boma, June. Also taken by J. Ogil\ie at 
Tanga, Tanganyika Territory, and Mozambique, Portuguese East Africa, 
in June. Thus it extends right across Africa. Friese, in his key to 
females (^Die Bienen Afrikas'), has this species in the wrong section. 

The vide distribution of these insects is remarkable. C. maculata 
Friese, a large species described from the Transvaal, is in the British 
Museum from Delagoa Bay (collector unknown), and the following 
places in Uganda: Northern Buddu, 3800 ft., September (S. A. Neave); 
Kampala, April (C. C. Gowdey); Entebbe, August (Gowdey), and 
January (Neave). There is also a specimen from F. Smith's collection 
labelled “W. Africa." 

The C. subdentata group is even more widely distributed; whether 
it consists of one species, with local races, or of two or more, is at present 
uncertain. Smith described it from the male, with ferruginous tarsi, 


^Scientific Results of the Congo Expedition. Entomology No 29. 
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from the Cape Pronnce. C. lativentris Friese, females ■nith the tarsi 
“rotbraun,” appears to be the same species. There is, however, a very 
widely distributed bisect, with dark anterior wings and entirely black 
legs, which I had regarded as a form of C. subdentata, and should not 
now separate, were it not for the fact that Brauns in 1930 described it as 
C. lativentrioides, giiing apparently adequate characters to separate the 
female from C. lativentris Friese, which I suppose to be the female of C. 
subdentata Smith. An older name for this black-legged bisect is C. 
urribripennis (C. decipiens var. umhripennis Friese, 1922), and this must 
hold, unless (as seems very possible) the C. cherenensis Friese, 1913, 
from Abyssinia should be considered a race of same species. There is 
also a still older name, C. neavei Vachal, 1910, which may be applicable. 
In the British Museum I find C. iinibripennis from Matjesfontein, 
Cape Proiince (Turner); Fort Jameson (Neave), Upper Luangwa 
River (Neave), Niamadze River, near Nawalia (Neave), and Chilanga 
(R. C. Wood), all in N. E. Rhodesia; Kotakota, Nyasaland (J. E. S. 
Old) ; Nasisi Hills, twenty miles north of Mumias, British E. Africa, 4800 
ft. (Neave); Chiromo, British E. Africa (J. E. S. Old); and the follow- 
ing places in Uganda, North of Lake Isolt, 3700 ft. (Neave); Kafu R., 
near Hoima, Kampala Road, 3500 ft. (Neave); banks of Nile near 
Eakindu, 3400 ft. (Neave); between Jinja and Busia or AIbwagos, 
E. Busoga (Neave). The Alatjesfontein females have more wlnte hair 
on under side of abdomen than those from more northern (north- 
eastern) regions, but there is no sharp line of di\'ision. 

From Yapi, Gold Coast, November (J. J. Simpson), comes a distinct 
subspecies, winch I call C. umbripennis nigriventris. It lacks (in both 
sexes) the distinct white hab-bands on under side of abdomen, and the 
spines of the axillae are remarkably thick and obtuse. The type (to be 
further described in a paper now being prepared) is a female. Friese 
described his C. decipiens var. umbripennis from two females, one from 
Senegal, the other from Natal. I designate the Natal form as the tyqie, 
as it resembles C. decipiens in ha%ing ventral hair-bands on abdomen. 
It is quite possible that the Senegal one was nigriventris, but we have no 
information on this point. 

Apparently C. maculata and C. umbripennis have spread up and 
doAvn East Africa, and across to West Africa north of the Equatorial 
forest, but are not found in the basin of the Congo. No doubt this 
distribution is connected with that of .species of Megachile on which they 
are parasitic. 
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COELIOXYS Latreille, 1809 (typical tsubgenus) 

Coelioxys (Coelioxys) chubbi Cockerell, 1920 
Described from Dui-ban, Natal. Three females taken by Lang and 
Chapin differ slightly in the yellowish tint of the pubescence, but are 
positively the same species. They are from Stariley\^ille, April, and 
Thys\ille, June. 

There is some affinity ^^dth C. labrosa Friese, 1914, especially vith 
regard to the hair at end of cl 3 ^eiis (dense and yellowish when fresh), 
but the sinning abdomen, narrower at end, wdU readily distinguish it. 


Coelioxys (Coelioxys) planidens Friese, 1904 

Tv’O males from Boma, Belgian Congo, Jime (Lang and Chapin). 
The face is very narrow. The species is allied to C. liberiensis Cockerell. 
It was kno\Mi from the east coast (Delagoa Bay), so is now found to 
extend right across Africa. 

Another very widely distributed species, extending from the ^lediter- 
ranean region to South Africa, is C. afra Lepeletier. The southern form 
may be regarded as a subspecies, for wdiich the name pusilla Gerstaecker, 
described from Mozambique, is available. I have both sexes of this 
form from Porto Amelia, June (A. Mackie, J. Ogil-vie). 

It w^ould appear that the evolution of the parasitic Coelioxys has 
not kept pace with that of the host genus. Megachile, This seems espe- 
cially e^ddent in Australia, where Coelioxys is represented by four species, 
Megachile by about 125. But in Australia it is practically certain that 
the MegachileABrniSi. is for the most part a very ancient one, whereas 
Coelioxys appears to have arrived in comparatively recent times. It is in 
South America that Coelioxys is most abundant and diversified, fairly 
keeping pace with the large MegachileAamiSL, Perhaps Coelioxys orig- 
inated in the Neotropical region and has spread thence over the w’orld; 
but some of the Old World members of the genus represent distinct and 
peculiar groups, which w^e suppose to have developed in the regions 
where we find them. An intensive study of the Coelioxys of the world, 
especially dealing with the biological aspects, would cjertainly be very 
interesting and worth while. 

Stoeckhert (1932, Deutsch. Ent. Zeit.) gives an excellent account of 
what is known of these matters in Central Europe. He brings out the 
fact that although Coelioxys belongs to Megachilidae, and is in general 
a parasite of Megachile, it nevertheless has in certain cases shifted to 
other genera and other families. C, rufescens Lepeletier is a regular 
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parasite of Anthophora parietim Fabriciiis. C. polycentm Foerster is 
believed to be pai’asitic on Tetraloma nana MoraT^'itz. Several species of 
Coelioxys have been raised from neats of Ohmia. hlost of these records 
appear well established, though confusion may arise from the fact that 
(as we have observed in Colorado) Omia and other insects nest in the 
old burrows of Anthophora. 


Megachile sticede Cockerell, 1935, American Museum Novitates, No. 
783, p. 7, footnote, is a misprint for M. stkeae. 
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RESULTS OF THE ARCHBOLD EXPEDITIONS. NO. 5 

SEVEN APPARENTLY NEW FORMS OF PHALANGERIDAE FROM THE 
NEW GUINEA REGION 

By G. H. H. Tate and Richaed Aechbold 

Continuing the practice alread}’- established of publishing preliminar}" 
descriptions^ of new forms of mammals discovered in the Archbold col- 
lections, we offer in the following pages diagnoses of two races of Petau- 
TUB, subgenus Petaurella; one race each of Pseudochirus, subgenus 
Pseudochirops and subgenus Pseudochirulus; ^d"\hree species of Phch 
langer. 


Petatous Shaw 

The flying phalangers of New Guinea were distinguished hy Thomas^ 
as papuanm, a race of P. brevicepa of Australia. Not only was papuanus 
promptly made a full species but in 1916 Matschie® erected the sub- 
genera Petaurella for papuanus and Petaurula for breoiceps. 

Although Jentink^ has suggested that the New Guinea flying pha- 
langers may be susceptible of geographical separation, no action in this 
respect has hitherto been taken. 

The type locality of papuanus Thomas is “Huon Gulf’’ and its char- 
acteristics indicate that it was the form prevalent in the lowlands of the 
eastern part of the islands. The two races proposed by us in the pages 
following are, in comparison with it, (1) a darkly pigmented form living 
in the high mountains of eastern and northeastern New Guinea, and (2) 
a strongly flavid form of the relatively open country in south New Guinea 
(Western Division). 


Petaurus (Petaurella) papuanus tafa, new subspecies 
Type. — No. 104028, American Museum Natural History; cf, yoimg adult; 
Eastern Ridge, Mt. Tafa, Central Division of Papua, 2000 meters; May 19, 1934; 
collectors, Richard Archbold and A. L. Rand. The type is a skin with skull, the 
latter with posterior parts broken. 


1 Amer. Mus. Novit., Nos. 801 to 804. 

3 1888, 'Cat. Monotr. Marsup.,' p. 158, 

» 1916, Mitt. Zool. Mub. Berfin. VIII, No. 2, p. 261, 
* 1917, ‘Nova Guinea,’ V. p. 371. 
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General Characters. — The moxmtain representative of papuanus of eastern 
New Guinea, characterized by its infuscated ventral pelage and small molar teeth. 

Description. — TjT)e with long, soft dorsal fur (12 mm.) colored deep mouse- 
gray^ but with a silvery sheen; median stripe fuscous black, slightly expanded on 
the head as in the lowland form, and reduced at the rump. Ears dark brown. 
Blackish eye-ring well developed all the way around. Membrane clothed above with 
blackish hairs; forearm similarly colored; digits and metacarpals black with slight 
wash of buffy ; extreme fringe of membrane bufify from the tip of fifth digit to elbow, 
then whitish. Hind limb mixed dark gray and buffy whitish, the toes buff. Under 
parts with bases of hairs buff, foUovred by a zone of fuscous, and the extreme tips 
again dirty buff, the last giving the effect of a wash of buffy over fuscous. The hairs 
along midline from chin to chest have the j^ellowish of their tips slightly intensified; 
those of the scrotum are self-colored cartridge buff to their bases. The general 
ventral color extends onto patagium and limbs. Tail above mouse-gray, the ter- 
minal 5 cm. blackish mouse-gray, below drab, terminating in fuscous black. 

Skull morphologically as in p. papuanus; smaller, due to a certain degree of 
immaturity. It differs primarily in possessing smaller molar teeth than has its 
lowland representative, see detailed measurements beyond. 

Measurements. — ^Head and body of type, 135 mm.; tail, 155; hind foot 
(s.u,), 23; skull, palatal length, 15.5; nasals, 12.2 X 5.2; interorbital breadth, 6.5. 
Teeth: p^m^, 7.0 (8.0 to S.2 in lowland representative); mi“*, 4.9 (5.Q-5.4); crown 
dimensions of ml, 1.9 X 1.75 (2.2 X 1.9); of m^, 1.6 X 1.7 (1.7 X 1.8). 

To this form we refer two males taken by the Whitney South Sea 
Expedition at Se\ia, Huon Peninsula, lilandated Territory, 1700 meters, 
which equally possess blackish ventral pelage and reduced molars. 

Petaiirus (Petaiirella) papuanus fiavidus, new subspecies 

Ttpe. — No. 104465, American Museum Natural History; cT, adult; Dogwa, 
Oriomo River, Western Division of Papua, 30 meters; February 17, 1934; collectors, 
Richard Archbold and A. L. Rand. The tj’pe is a skin with skull, both in good con- 
dition. 

General Characters. — ^A strongly flavid phase of papuanus in which the 
ventral hairs are self-colored to the bases and without trace of smoky, and the gray 
of the dorsal parts, particularly of the forearms and adjoining membrane, is heavily 
washed with yellow-brown. An inhabitant of the relatively open region of southern 
New Guinea. 

Description. — Pelage of type short (8-9 mm. on back), its general color be- 
tween drab and buffy brown, which extends onto the tail as wood brown or avella- 
neous, the terminal 5 cm. of which are fuscous. Dorsal stripe, tempered by the pre- 
vailing yellowish cast, not darker than bone brown, and the diamond-shaped portion 
on the crown is paler in the middle. Under parts in type a clear cream buff (chamois 
in some other specimens), scrotal hairs buckthorn brown, body color (cream buff) 
carried out for half length of tail, then gradually deepening through brown to 
fuscous. 

Skull not distinguishable by us from that of true papuanus. 


» Colors from Ridgway. 1912, ‘Color Standards and Nomenclature.’ 
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Mbasueemexts. — Tj’pe, head and hody^ 149 mm.; tail, 171; hind foot (•^.u.), 
25; skull, occipitonasal length, 35.8; basal length, 30.4; zygomatic breadth, 25.8; 
interorbital breadth, 7.7; nasals, 12.3 X 6.2; palatal length, 7.0; teeth, p^mS 7.S; 
m}-^ 5.3; crown dimension (length X breadth) of m^, 2.1 X 2,0; of 1.8 X 1.9. 

jMr. Ai’chbold secured a large series of these flying phalangers from 
the Oriomo River, comprising, besides the type, five adult males, twelve 
adult females, and five each of juvenal males and females. In young 
animals the yellowish wash of the upper smface is scarcely developed 
and the under surface of the body is just off white — about equal to ivorj^ 
yellow. Many adults have a strong wash of chamois or antimony yel- 
low on the fringe of that part of the membrane attached to the carpus, 
which is locking in other races of papuanus. 

There is some possibility that our Oriomo race may be linked with 
longicaudatus LfOngman from the Gulf of Carpentaria, Queensland, al- 
though the tail in that race was reported as 190 mm. in length (in flavi- 
duSj 150-175 mm.). 


PSETTDOCHIRirS OgILBY 

Of the three subgenera of this genus, proposed by Matschie,^ Pseudo- 
chirops and Pseudochirulus only are known from New Guinea. The 
former with type albertisii is a compact group containing large-sized 
species with distinctive skull characters; the latter with type canescms 
is more diversified, species at present referred to it varying in size from 
caroU to pygmaeus, 

Pseudochirus (Pseudochirops) cupreus obscurior, new subspecies 

Type. — No. 104114, American Museum Natural History; 9 , adult; west slope 
of Mt. Tafa, Central Division, Papua; 2400 meters; September 17, 1933; collectors, 
Richard Archbold and A. L. Rand. The type is a skin and skull, the latter with part 
of the left maxiUa broken. 

Genebal Charactebs. — Similar to but smaller and much darker than cupreus 
of the highlands (of which specimens are also at hand for comparison). 

Description. — Pelage of type almost as dense as that of cupreus, its color dark- 
ened by a greater admixture of fuscous to the prevailing coppery brown, the median 
black stripe extended forward onto the crown and backward to the glandular area 
at the base of the tail; face dark grayish brown; tail from commencement of glandu- 
lar area to termination of the portion bearing body-hairs dull chocolate brown, near 
bone brown, almost lacking any suggestion of coppery; terminal part of tail with 
adpressed blackish hairs as in cupreus. Ventrally as in cupreus, with white chest 
and inguinal patches, the remainder of imder parts with the hair-tips grayer and less 
rufescent. Arms, legs, hands, and feet as in cupreus but with the coppery shades 
duUed. 


1 1916, Mitt. Zool. Mus. Berlin, VllI, No. 2, p. 261. 
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Skull of tj’pe similar to the skull of cupreus and exhibiting the characters of 
teeth and zygomata that distinguish cuprtus from alberiisii; distinguishable from 
cupreua only by its smaller size, and by the broadly rounded posterior end of the 
combined nasals in contrast to the more or less W-pattem of cupreua proper. 

Measurements op Ttpe. — Head and body, 395 mm.; tail, 310; hind foot 
(s.u.), remeasured, 41.5; skull, condylobasal length, 70.3; occipitonasal length, 
66.0; basal length, 66.5; zygomatic breadth, 43.9; interorbital breadth, 7.3; nasals, 
20.0 X 11.7; crowns, p^m^ 22.0; crowns 14.5; crown dimensions of m^ 4.9 
(length at middle of crown, not at outer edge), by 4.2 (width) ; of 4.0 by 3.8. 

Besides the type, we refer two other specimens taken by Archbold 
and Rand to cupreus ohscurior, one an adult male also from Mt. Tafa, 
and the other a Juvenal male from Mafulu, 1700 meters. 

Thus it appears that the race obscurior occupies the southern slopes of 
the main range at least between 1700 and 2400 meters. Our animals 
which we refer to true cupreus were taken at ilt. Tafa, 2500 meters, and 
at Murra}’' Pass, Alt. Albert Edward, 2860 meters. Obscurior requires 
comparison with beauforti of the Noord River region, southern Dutch 
New Guinea. 

Pseudochirus (Pseudodbirulus) forbesi longipilis, new subspecies 

Type. — No. 104037, American Museum Natural History; d*, adult; Mave, 
Tafa Range, Central Division of Papua; 2225 meters; September 6, 1933; collectors, 
Richard Archbold and A. L. Rand. The type is a skm and skull in good condition. 

General Characters. — ^The mountain representatives of Pseudochirus forheai 
but with long, very dense pelage. 

Description. — Dorsal pelage of tjT)e composed of long soft fur from 13 to 15 
mm. in length (10 mm. in true forheai), the scattered guard-hairs reaching 20 mm. 
Color only very slightly darker than in characteristic/cr6es£, namely, tawny orange 
on cheeks and head, merging into the dull brownish gray of the body; an indistinct 
darker band near bone brown running from withers to sacrum; the tail dull wood 
brown, becoming almost black distaJly, Hands and forearms dull tawny; feet 
cartridge huff to cream buff. Ventrally cream buff on throat and chest, becoming 
cartridge buff on belly, and deepening again to cream buff in inguinal region. All 
ventral hairs gray-based; their length 10-15 mm. (5-S mm. in true/orde^). Ven- 
trally body color carried for some 3 cm. down under surface of tail, gradually be- 
coming wood brown. Bare under surface of tail about 120 mm. Pattern of head, 
face, and ears just as in forbesi. 

SkuU of t>pe %irtually identical to that of true forheai, displaying similar fenes- 
tration of both maxillary' and palatine portions of palate, similar degree and location 
of the inflation of the auditory region. 

Measurements. — Head and body of type, 266 mm.; tail, 259; hind foot, 
“35.6’'; basal length of skull, 46.2; zygomatic breadth, 29.2; interorbital breadth, 
5.8; mastoid breadth, 25.2; nasals, 16.3 X 7.6; palatal length, 25.2; crowns p*-m^ 
14.6; crowns 10.0; crown width of mS 2.5. 

Evidence favoring the recognition of this 'mountain race oi forbesi 
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rests upon the t^^pe and a second male (topotype, but from 2400 meters) 
of equal age and possessing similar characters of pelage. Lack of 
anatomical characters in the skull to accompany the differences in the 
fur only emphasizes the tnew that longipilis is purely an offshoot of for- 
besi adapted to conditions in the highlands. The two races may inter- 
grade, but the fact that a specimen of t 3 T)ical forbesi taken from the 
eastern slope of RIt. Tafa only a few hundred meters lower than longi- 
pilis is in no respect intermediate indicates that the latter is likely to be 
an upland race distinct from the lowland rsice forbesi. 

Phalanger Storr 

This genus, with type orientalis from Amboina, off the coast of 
Ceram, comprises four strongly marked species groups, namely: orienta- 
lise celebe?isisj ursinusj maculaius. The first onl}^ has speciated freely, 
gi\nng rise, in addition to the several ‘‘subspecies'’ of orientalise to such 
well-marked full species as leucippus and sericeus, Stein^ has tentatively 
suggested groupings of the members of the orientalis group, and Schwarz® 
has recently published certain conclusions based on pelage, with some 
of which (particularly making celebensis a subspecies of orientalis, p. 88) 
we cannot concur. For the remaining groups, names are already avail- 
able, should it be considered desirable to set them off as subgenera at 
some futiure time. 


Phalanger brevinasus, new species 

Type. — No. 104100, American Museum Natural History; cf, adult; Mafulu, 
Central Division of Papua; 1250 meters; October 24, 1933; collectors, Richard 
Archbold and A. L. Rand. The type is a skin and skuU in good condition. 

General Characters. — A large phalanger of general orientalis type, and of 
size verj” slightly less than true orientalis, colored verj' pale, uniform mouse-gray with 
a brownish cost, the dorsal line moderately developed. Skull with premaxillae and 
ii-i thrown well forward but at the same time nasals quite short. 

Description. — ^Pelage of type soft, short (about 15 mm. on the back) and dense, 
the color light mouse-gray with a slight brownish cast, becoming light buffy gray 
over the glandular area above the base of the tail; dorsal stripe light fuscous, of less 
intensity on neck and terminating at sacral region; face, cheeks, sides of neck, lower 
part of sides of body, insides of limbs, and inguinal area a very pale gray, approaching 
drab-gray of Ridgway; hairs of tail above buffy mouse-gray, below light drab; 
dorsal hair extended for 180 mm. along tail; ears light fuscous, their margins naked; 
vibrissae black ; dorsal color of hands and feet light drab. Naked part of tail coarsely 
granulated proximally beneath, flesh-colored with some darker mottlings. Under 
parts, with exception of chin which is between drab and hair brown, between white 
and cartridge buff, the lower throat and upper chest suffused with cream buff. 

^ 1933, Zeitschr. Saiuetier-k., VIII, Heft 2, pp. 90-91. 

3 1934, fbroo. ZooL Sm. London, pp. 88-91. 
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Skull of type with the outline of true orientalis but supraorbital ridges less sepa- 
rated and interorbital trough narrow; nasals short, their tips but little (1.5 mm.) 
exceeding the nasal notch, their narrowest point just anterior to maxiUa-premaxilla 
suture, their broadened proximal parts reaching to 2 nun. from lacrimal, their pos- 
terior V-suture wide and entering only 6 mm. between the anterior swellings of the 
frontals; premaxillae projecting from 6 to 7 mm. beyond nasals and first incisors 
markedly proodont; palate as in orientalis; mastoid width much greater than in 
ori&ntalis, 85 per cent of zygomatic width, as compared with 75 per cent in true 
orientalis; mastoid-squamosal support for stylohyoid apparatus more extended 
laterally but less inflated anteroposteriorly than in orientalis; depression between 
paroccipital process and basioccipital shallower than in orientalis; alisphenoid 
‘‘bulla,” by covering more of tjTnpanie, making a much broader contact with mastoid. 

Teeth. — Canines lacking the incipient anterior cuspule sometimes to be noted 
in orientalis; p^ smaller and simpler than p* of orientalis; molar series exhibiting more 
size-gradient from m^ to m* than in orientalis. 

Dimensions. — Skin of tjTpe, head and body, 440 mm.; tail, 395; hind foot 
(s.u.), 57^; skull, basal length, 79; zygomatic breadth, 56.2; mastoid breadth, 47.5; 
nasals, 29 X 14.3; palatal length, 46; interorbital width, 9.7; crowns p* - m*, 24.3; 
crowns m^”*, 15.8; crown dimensions, p*, 5.1 X 4.1; 5.3 X 4.4; m®, 5.0 X 4.8; 

m®, 4.5 X 4.4; m^, 4.4 X 4.1; width posterior lamina of p*, 3.3. 

Besides the type we have before us a second male skin and skull, 
slightly younger but otherwise the same, and a skull without skin, both 
topotypes. 

In addition to the mouse-gray P. brevinasus we have to describe two 
distinct forms of Phalanger with a rufous pelage which are at once sepa- 
rable from one another by their teeth, in the one, from Central 
Division of Papua, measuring 15.8 mm., and in the other, from Western 
Division (Oriomo Elver), only 13.2 mm. 

Thomas^ writes of “the well-known red juvenile phase” [of orientalis], 
while synonjunizing Pseudochirus vutpecula Foerster with Phalanger 
orientalis (Pallas) ; and the name rufa was applied by Geoffroy® to a form 
of Phalanger which Jentink^ (and everybody after him) includes in the 
synonymy^ of orientalis. Foerster’s juvenal specimen of vulpecula was 
described as having the tail with the “last 115 mm. . . . naked, black,” 
and although it came from the Huon region it is not improbably related 
to our reddish forms. Rufa Geofifroy is best regarded as unidentifiable. 
With due respect for the opinion of Thomas (cited), we feel that in the 
present nifous-hued phalangers we are concerned with forms that are 
not closely linked genetically with orientalis. Our series m each instance 
is too uniform and there is lacking any local normally colored repre- 


1 IField measurement. 

* 1922. Ann. Mag. Nat. Hi8t.^(9) IX, p. 673. 

* 1808. Geoffrey St.-^aire, £., ‘Gat. du Museum,’ p. 149. 

* 1885. Notes f^yden Museum. VII. p. 93. 
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sentative of orientalis to which the rufous animals may be recessive (or 
dominant?) when crossed. It is true that the large-toothed rufous pha- 
langers have skulls that to a considerable degree match the skulls of 
brevinasus (whose female is not known), but we have 3 "et to be convinced 
that the former is the female of brevinasus, for the young males collected 
at several lowland stations are even more strongly rufescent than the 
single adult female is. Accordingly, we describe the large-toothed form 
provisionally and the small-toothed series (from Oriomo River) as al- 
most certainly new. 


Phalanger matsika, new species 

Type. — No. 104103, American Museum Natural History; $ , adult (though 
teeth scarcely worn); Matsika, Angabunga River, Central Division of Papua; 950 
meters; November 22, 1933; collectors, Richard Arehbold and A. L. Rand. The 
t j^e is a skin in good condition and a skuQ with left m^ lost. 

General Characters. — ^A reddish-gray phalanger with naked portion of tail 
black, dark brown chin, sides and inguinal area, and creamy white from throat to 
pouch; the skull very dose in structure to that of brevinasus. 

Description. — Dorsal pelage of type near natal brown, the individual hairs 
often with a metallic glint, becoming duller, near bone brown on head, sides, rump 
and base of tail; dorsal line fuscous, well developed from crown to lumbar region; 
length of back pelage, 20^26 mm.; fore and hind limbs near natal brown; a straw- 
colored spot behind and below ear; under parts from back of chin to pouch near 
cartridge buff, the width of the pale area from 4 to 6 cm. ; the whitish area surrounded 
by color changing between verona brown, benzo brown, and sepia (varying with de- 
gree of wear of the verona brown hair-tips), which colors cover chin, sides of neck, 
msides of limbs, lower sides of body and base of tail; ears with tips bare, fuscous; 
bare part of tail fuscous, but a suggestion of flesh-color on prehensile inferior surface. 

Skull of type with frontals swollen so as largely to eliminate the interorbital 
trough anteriorly; interorbital ridges little separated; nasals with wide posterior 
V-suture and exceeding nasal notch only slightly (2 mm.); mastoid width great; 
mastoid and audital set-up very similar to that in brevinasus; posterior palatal open- 
ings small, only 30 per cent of palatal length. 

Teeth. — I* not reduced from its normal large size; p* moderately large with 
shear faces, its tip doubled; molars large as in brevinasus and in the sericeus group; 

level with back of palate. 

Measurements. — ^Head and body of type (female), 402 mm.; tail, 373; hind 
foot (field measurement, s.u.), 58; skull, basal length, 71.2; zygomatic breadth, 44.5; 
interorbital breadth, 10.1; nasals, 26.5 X 12.7; palatal length, 41.0; crowns, p*-m^ 
24.3; m^”®, 15.8; crown dimensions, pS 4.9 X 4.0; mS 5.1 X 4.4; m®, 4.8 X 4.5; 
m®, 4.8 X 4.4; m^ 4.4 X 3.9. 

We refer to this form six additional specimens: two juvenals, male 
and female, topotypes; juvenal male from Bellavista, 1450 meters; 
juvenal male from Mafulu, 1260 meters; juvenal female from Deva 
Deva, 770 meters; and juvenal male from Ononge, 1860 meters. The 
last mentioned is not only strongly rufescent (near tawny or russet) but 
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even carries in its pelage occasional black guard-hairs such as Foerster 
described in vulpecula. 

The dimensions of the teeth (the only anatomical parts safely 
comparable between adults and 3 "oung) are remarkably constant and 
furnish a ready means of distinguishing maisika from the species next to 
be described. 


Phalanger microdon, new species 

Type. — No. 104401, American Museum Natural History; 9, adult; Dogw^a, 
Oriomo River, Western Division of Papua; 30 meters; February' 27, 1934; collectors, 
Richard Archbold and A. L. Rand. The type is a skin and a skull with the occipital 
region somewhat broken. 

Genebal Ch.uel\ctebs. — A strongly reddish species possibly related to ‘^Pseudo- 
chirus vidpecuW^ (see our remarks above); dorsal line moderately distinct; ventral 
color from throat to pouch broadly white but otherwise grajish brown; skull with 
extremely small teeth only equaled by the small-^zed celehensis of Celebes and 
breinceps of the remoter Solomon Islands. 

Descbiption. — Pelage of back of type reaching 16 mm., its general color be- 
tween orange-cinnamon and mikado brown but with an added kinkiness that pro- 
vides a distinct luster; dorsal line fuscous, reaching, with a slight break at the neck, 
from crown to sacrum; lower rump and base of tail somewhat paler and duller, near 
sayal brown or ochraceous tawny, which color appears also on face, limbs, hands, and 
feet; a light buffy spot behind each ear; vibrissae black basaUy, their tips whitish; 
naked part of tail entirely black; under parts, from just behind the ochraceous tawny 
of the chin to the pouch dull white, that color extending broadly across the chest (10 
cm.) and onto fore limbs, but sternal area well tinged with cream buff; the narrow 
interval between the rufous dorsal and whitish ventral areas, together with the whole 
inguinal region and inside of hind Hmbs, army brown; under parts of tail and anal 
area cinnamon. 

Skull of medium size to small, essentially similar in structure to those of matsika 
and hrevina^us and, like them, provided with very widely expanded mastoids; palate 
extending far behind the last molars, due to the small size of the teeth; posterior 
palatal openings slightly more than one-third of length of palate. 

Teeth remarkably small: i® crown only 2.7 mm.; a slight space between i® and 
c; p^ small and relatively simple; a well-marked size-gradient in the molars. 

Meastbements. — Skin of type, head and body, 396 mm.; tail, 324; hind foot 
(s.u., field measurement), 54.8; skull, basal length, 72.5; zygomatic breadth, 47.9; 
interorbital breadth, 12.6; mastoid breadth, 42; nasals, 27.4 X 12.7; palatal length, 
42.0; crowns, p^m^ 21.0; m‘~®, 13.2; crown dimensions, p*, 4.0 X 3.6; m\ 4.5 X 
3.6; m», 4.2 X 3.8; m®, 3.9 X 3.7; mS 3.9 X 3.5. 

Besides the type there are two subadult females and one Juvenal male 
topotypes. The larger of the females is somewhat darker than the type 
and both have the white of the under parts narrowed on the chest to 3 
cm. In the Juvenal male the rufous takes on a sandy tone, resulting in a 
dorsal color near sayal brown or ochraceous tawny; the head and neck 
are slightly darker; the dorsal stripe appears obsolescent. 
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FIN— THE ONLY RECORDED SPECIMEN 

Bv E. YT. Gudoer axd Frank E. Firth 

* 

INTRODUCTIOX 

For the past three years, Giiclger has been studying: abnormalities — 
particularly ambicoloration in flatfishes. For this study. Firth ( of the 
U. S. Bureau of Fisheries ) , from the vantage ground of the Boston Fish 
Pier, has from time to time enriched the eolleetion of teratolo<rical 
fishes in the American Museum with such specimens. 

On the mornino: of February 14, 193o, Gudger read in the Xew 
York Times that on the previous day ‘‘An all-black halibut was dis- 
played at the Boston Fish Pier . . . the first ever seen there.'’ He 
hurried to his ofifiee to get in touch with Firth, and there found a 
letter from him giving the essential facts. Further correspondence 
and considerable personal investigation have enabled us to trace the 
histoiy of this unique specimen. 

HISTOEY OP THE BPECIHEX 

This teratologieal halibut was taken on February 4 or 5 by the 
trawler, Oreilui F, Spinney of Gloucester, Massachusetts, on the first 
halibut trip in 1935. It was caught on a line trawl in 200 fathoms of 
water on Kt. Peter’s Bank east of the northern part of Nova Scotia. 
The fish was landed on the Boston Pish Pier on February 13, one fish 
in a catch of 35,000 pounds of halibut made by this ves^el. It measured 
5 feet 5 inches from tip of snout to fork of the caudal fin, and weighed, 
without gills and ^uscera, 55 pounds. 

Photographs of the fish were made while it was fresh. Two of 
these negatives were purchased by the Museum, and two others were 
presented to the Museum by Fii*th. These photographs and Firth’s 
notes of the specimen comprise the data from which this article is 
written. It should be noted here that this is the only black-bellied 
Hippoglossus on record not only in America but also for the world. 
Hence these photographic negatives are literally unique — the only ones 
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ever made, not only of an abnormal halibut but of any ambieolorate 
flatfish -with head deformities. 

A -wholesale fish dealer purchased the halibut on speculation 
(mainly because it was a curiosity) and displayed it in the window 
of a retailer in Boston, and later brought it back to liis own store. But 
he found slow sale for it, since there is in Boston a prejudice against 
such parti-colored flatfish, although in Great Britain such are highly 
prized. There it is believed that black-bellied flatfish have the muscles 
of the lower side better developed than those of the normal white- 
bellied fish and hence that the flesh is firmer and better tasting. 

In the meantime the picture of the fish had appeared in the daily 
papers. The resulting publicity and general interest in this freak 
gave the owner an exaggerated idea of its value. He wished to sell the 
fish as a whole, but both Firth and Gudger realized the difficulty of 
getting so large a fish to the Museum and of preserving it when there. 
A liberal price was offered for the head, but the dealer refused this and 
in Firth’s absence cut off the head and threw it in the harbor. But in 
the meantime Firth had secured five separate photographs of the lower 
side of the fish. 


THE NORMAL FISH 

In order that the marked abnormalities of our fish may be more 
readily perceived and understood, we insert here a figure showing the 
right or upper side of a normal halibut. In this figure, attention is 
called to three particular structures in the make-up of this, the largest 
member of the flatfish group : (1) Along the dorsal and ventral edges 
of the dextral or upper side are certain small whitish blotches. What- 
ever the cause, these are not abnormalities, since they ai‘e generally 
present and are more readily seen on the larger halibuts. (2) Note 
the large jaws filled with large strong recurved teeth. These indicate 
that our fish is an active predator. (3) Particular attention is called 
to the very higli position of the upper, the rotated or left eye. While 
clear of the doi*sal crest, it is veiy close to this. Furthermore, the 
anterior termination of the dorsal fin reaches to and often beyond the 
middle point of this migrated eye. The whole lower surface of this 
normal fish is of course dead white in color. See Fig. 1. 

It should be stated here that at Boston and Gloucester two grades 
of halibut are distinguished : First, those fiish having pure white under- 
sides, which bring the highest price; and second, those having the 
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under-side of a more or less uniform grajush cast. These bring a lower 
price. These are called ‘‘gray halibut’’ and are general!}^ the larger 
fishes. However, the grays are halibut and are recognized by the 
fishermen as different from the others only in this matter of the faint 
lower-side coloration. This grayish color has, moreover, nothing to do 
with ambicoloration. 

THE ABNORMAL FISH 

Our specimen is the most abnormal fish which Firth has ever seen 
or handled, and perhaps the most unusual and unique that Gudger has 
found in three years of study of specimens and literature. It is the 
largest ambicolorate flatfish on record and the only Eippoglossus 
liippoglosaiis known to show the marked anomalies now to be consid- 
ered. How^ever, halibut are sometimes taken having on the under-side 
spots or patches of the same dark color as that distinguishing the 
upper-side. These are known to the fishermen as “circus halibut.” 
Our fish was thus denominated by the fishermen at Boston, but all 
declared that they had never seen one with such a black lower-side nor 
with such head anomalies. 

Color Anomalies. — As Pig. 2 show’s, this halibut is nearly dark 
all over the w’hole low’er surface. On the fins, the basal half of the 
pectoral is black, and the dorsal and anal are dark save for the white 
edges and some -white in the membrane between the rays. In our best 
photograph (Pig. 2), the fish is not swung up high enough for the 
caudal to clear the ground, but other photographs show all the caudal 
save the hinder third to be very black. 

This halibut had been eviscerated and the gills i*emoved w’hen cap- 
tured, long before the photographs w^re taken. The hanging of the 
fish from the head-region has pulled the gill-region of the head away 
from the anterior end of the ventral part of the body. This area (to 
the left of the base of the pectoral fin) show’s up white in Pig. 2, but 
this has nothing to do with ambicoloration, since this region (which is 
normally covered by the gill and throat parts) is normally white. The 
same remarks apply to the normally gray interior of the mouth as seen. 

Interest is now focussed on the head, w^here the hinder half of the 
gill-covers, all the lower jaw region and the maxilla of the upper jaw 
are dark, as is the upper part of the head beneath and to the rear of 
the rotating eye. Por these things see Pig. 2. 
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Except for the small ^^hite regions indicated, the \^hole under- 
surface is not only dark but darker than the upper-surface. The 
posterior third of the under-surface of the body proper and the base 
of the caudal are darkest, as the figure shows, but even forward of 
this region the fish is very dark — ^it is literally a black belly, ” as these 
totally or nearly completely ambieolorate flatfishes are widely known. 
Let the reader just here compare the appearance of the under-surface 
of our anomalous specimen with the completely white under-surface of 
the normal smaller fish held in the fisherman’s right hand, as shown 
in Pig. 2. 

PoMTioisr OF Eye. — The position of the partly rotated eye is of 
especial significance. As may be seen in Fig. 1, in the normal halibut 



Fag. 1. Uppei-smfaee of a uoimal halibut, Eippoglo^^its Inppogloshus. Note 
that the rotated e,^e is placed high on the side of the head, neai the doisal ciest but 
free of it, and that the doiaal fin ends about in line Tvith the middle of the lotated 
eve. The spots on the doisal and "sential edges of the body aie not abnoiinalities, 
as the teott explains. 

Attei G Bio\vne (roode, 1SS4 

the left or rotated eye has migrated from the left side across the dorsal 
crest. It is clear of tliis ridge but it is placed high on the right side 
of the head and very near to the dorsal crest, without, however, inter- 
fering with the normal development of the anterior part of the 
dorsal fin. 

As Pig. 2 shows, in the abnormal fish, the left eye has paused in its 
migration and remains almost on the dorsal ridge, Pirth states that 






Pig. 2. Vential surfaces of tT^o halibuts {EippoglobitU^ htppofflosans). The 
smaller fish has the normal white under-surface. The larger or abnormal fish is 
neaily completely dark below, has an incompletely lotated eye and a hooked dorsal 
fin — both of which are absent in the normal fish. 


Prom a photograph 
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from two thirds to three fourths of the eye had passed over the dorsal 
crest toward its normal position on the right side, while the remaining 
fraction rested on the crest. How abnormal this condition is can be 
realized by comparing the under-side head of the smaller normal fish 
with that of the larger ambieolorate one. In the normal halibut the 
left eye has moved clear over the dorsal ridge and is hence invisible, 
while in our specimen the left eye is still visible from the blind side. 

Attention should be called just here to the fact that the rotating eye 
does not have far to move across the crest to reach its normal position. 
To see just how small this distance is, note the position of the upper eye 
in Fig. 1, A very slight retardation in the migration of the left eye 
will produce the eye condition shown in Fig. 2. 

Hooked Dorsad Fin. — The failure of the left eye to move com- 
pletely over the dorsal crest and its permanent position on the edge of 
the crest have interfered with the normal forward development and 
completion of growth of the anterior part of the dorsal fin. Let the 
reader here note the normal position and origin of the front part of 
the dorsal as portrayed in the large fish shown in Fig. 1 and in the 
smaller one in Fig. 2. This retardation of the growth of the dorsal 
has resulted in the formation of the hook seen in Fig. 2. The formation 
of such a hooked dorsal is almost invariably associated vdth the incom- 
plete migration of the eye. 

Behavior, — ^Xothing is known of the habits of black-bellied hali- 
buts. Extreme ambicoloration is known to occur in the smaller (not 
younger) halibuts and in larger (not older) flounders of the family 
Pleuroneetidae, Since these large fishes have strong jaws and large 
teeth and are both voracious and predatory, it has been suggested that 
the markedly ambieolorate forms with their high-placed (cyclopean?) 
eye swim with the body in normal fish position (dorsal and anal fins 
in a vertical plane) as the young do until metamorphosis. So far as 
we know there is no evidence, observational or experimental, for this 
conclusion. Presumably such fish swim on the side (here left) in 
normal flatfish fashion. 

Other than the statements made above, no effort will be made now 
to explain the anomalies found in this halibut. The endeavor here is 
to set out the facts. Gudger, w^ho has been studying these phenomena 
for some years, has in progress a series of extensive papers reviewing 
all the literature of these various flatfish anomalies and bringing 
together all the known data in an endeavor to find explanations. 
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Summary. — ^Finally, special attention should he called to the two 
head abnormalities in conjunction nith the relatively large amount of 
white on the under-surface of our fish. This situation is very unusual. 

Gudger has found in one specimen described by him and in an 
extensive search through the literature that even with the whole 
under-surface of the body and less than half the head dark in color no 
head abnormalities are to he expected. Furthermore, in eases where 
most of the head and body are dark in color hnt where there are consid- 
rable white areas scattered over the under-surface, no head abnormali- 
ties may be expected. 

But in our halibut, the forepart of the head, the spread-out part of 
the pectoral, the hinder third of the caudal are all white and in addition 
the dorsal and anal show white fringes. Yet there is found an incom- 
pletely rotated eye and a hooked dorsal fin — structures usually asso- 
ciated with extreme ambicoloration. This halibut certainly is one of 
the most anomalous fiatfishes on record. 
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NEW AMERICAN DIPTERA 
By C. H. Cubran 

Descriptions of twenty-one new species of American flies are given 
in the following pages, together with keys for the separation of 
the species belonging to some genera. With the exception of Villa 
handfordi, the types are deposited in The American Museum of Natural 
History, 


Bombylubae 

Among a considerable number of specimens of Villa collected and 
reared by Mr. R. H. Handford at Aweme, Manitoba, there is a fair series 
of an undescribed form showing a distinct relationship to aUernata Say 
and molitor Loew. In most of the specimens there is a tuft of black hairs 
on each side of the third abdominal segment as in aUemata, but the 
mesonotum and scutellum are clothed with golden brownish or ferru- 
ginous tomentum and the tomentum of the abdomen is very largely of 
this color while the pale pile is more yellowish than in typical aUernata. 
The pupae of the two species show well-marked differences, the upper 
caudal hooks having no median spur in the new form but having a strong 
sub-basal spur in aUemata. 

Villa handfordi, new species 

Wings hyaline, the subcostal cell and narrow base of the wing reddish brown; 
abdomen fasciate with black, ferruginous and whitish tomentum. Length, 12 to 
13.5 mm. 

Female. — ^Head wholly black in ground color; front moderately wide above 
(three times as wide as the ocellar triangle), widening anteriorly; hair black, the 
scales golden reddish or yellowish. Occiput clothed with rather golden scales. 
Face with black hair, dense in the middle especially immediately above the oral mai> 
gin, rarely mostly pale tawny, the scales golden to pale golden yellow. Proboscis 
projecting but little beyond the anterior oral margin. Antennae black, black- 
haired, the basal segment with white hair below on the ixmer side; second segment 
wider than long, the third basally a little larger than the second, sharply tapering to 
the stylelike portion. 

Thorax black in ground color, thickly yellowish pilose, the disc of the mesonotum 
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with thin pale yellowish pile and clothed with rusty reddish or golden brown scalelike 
tomentum that conceals the ground color, sometimes with a pair of obscure, broadly 
separated, incomplete black vittae. Scutellum with rusty brownish red scales and 
thin pale pile, a few black scales intermixed basaJly, rarely forming a narrow short, 
black basal band. 

Legs black in ground color. Coxae with yellowish scales and pale yellow pile. 
Femora with rusty reddish scales, black apically at least above; front tibiae black 
with rusty scaling posteriorly; middle tibiae with black scales only below, the pos- 
terior tibiae subciliate, the scales mostly black in front, mostly tawny behind; tarsi 
black, the first segment with some tawny scales. Front tibiae with moderately 
short black spicules; anterior clawn short. 

Wings hyaline, the subcostal cell and the base of the wing reddish brown ; epaulet 
clothed with mostly black scales or almost w'holly with reddish ones, the tawny scales 
sometimes extending to beyond the middle of the broadened costal region. Squa- 
mae brown with orange fringe. Halteres reddish yellow'. 

Abdominal pile yellowish or cinereous yellow, long on the sides, black on the 
sides of the third, fifth, and sixth segments, on the third segment sometimes with 
only a few black hairs. First segment with tawny tomentum, usually with black 
scales intermixed on the disc and with some w'hite tomentum on the apex toward each 
side. Second segment with the basal two-fifths white tomentose, the apex tawny 
tomentose, a median, incomplete fascia partly or wholly black-scaled. Third seg- 
ment fasciate like the second but the basal white band is narrow, the black fascia 
wide and usually entire, rarely greatly reduced and inconspicuous. Fourth segment 
with white scales and a narrow, incomplete fascia of black or tawny scales. Fifth 
and sixth segments with the base clothed with black scales, the broad apices with 
white scales; seventh s^ment with black scales on the disc, white on the sides, and 
tawny on the apex. The scales toward the sides of the abdomen are longer and less 
tomentum-hke than those on the disc and may encroach, to some extent, upon the 
lateral hair-tufts. Scales of the venter mostly white but there may be black basal 
fasciae on the fifth and sixth stemites and the seventh stemite may be mostly black. 
The sides of the second abdominal segment may be reddish in ground color. 

MAiiB. — ^Front little wider than the ocellar tubercle on the upper sixth; antennae 
sometimes without pale hair; pile on the disc of the mesonotum more abundant, the 
tomentum less scalelike; upper surface of the scutellum mostly black tomentose, the 
tawny scales limited to the broad free border, the sides sometimes with some pale 
yellowidi scales. Legs usually mostly clothed with black scales, rarely as in the fe- 
male. Abdomen never as in the female, the disc sometimes mostly black tomentose, 
with the apices of the fourth to sixth segments white, or mostly white tomentose with 
incomplete and irregular fasciae of tawmy and black, or with the black and tawny 
scales intermixed with the white on the basal half of the segments, but the third 
segment always darker than the preceding or following segment. Fifth segment al- 
ways with white or tawny scales at the apex. 

Types. — ^Holotype, fenaaJe, Aweme, Manitoba, August 24, 1932, from Poro- 
saffTotis vetusta Walker. Allotype, male, Aweme, August 25, 1931. Paratypes, five 
specimens of each sex, Aweme, July 23, 1931 (No. 72), August 22, 1931 (No. 403); 
July 11, 14, 19, and August 13, 14, 1934, all collected or reared by Mr. R. H. Hand- 
ford. Types in the Canadian National collection, paratypes in the American Mu- 
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Microdon laetoides, new species 

Very s i m il ar to laetu$ Loew, from Cuba, but there are very few black hairs on the 
front and the tarsi are whitish haired on at least the basal half. Bright metallic green 
species with bluish and violaceous reflections. Length, 10 mm. 

Female. — ^Head green, yellowish white pilose, a few black hairs near the ocelli; 
front slightly narrower than the face, much longer than wide, the aides rather broadly 
white pollinose on the lower half. Ocellar triangle with equal sides, situated well 
before the posterior angles of the eyes. Face moderately convex, the sides with a 
moderately wide band of whitish pollen. First antennal segment almost as long as 
the third, three times as long as the second, the hair black. 

Thorax shining green, with rather strong violaceous reflections, the pile very pale 
yellowish. Scutellum wider than long, the apex strongly emarginate and with a pair 
of strong spines on each comer, the spines separated by a distance equal to about one- 
third of the basal width of the scutellum. 

Coxae and femora green, their tips and the tibiae reddish yellow’, the tarsi black. 
Pile whitish, brown apically on the upper surfaces of the tarsi, appressed and partly 
yellowish on the bases of the tarsi. 

Wings cinereous hyaline, the cross-veins bordered with brown; apices of fourth 
and fifth veins recurrent, the posterior apical corners of the discal and first posterior 
cells very broadly rounded, ^uamae white, the halteres yellow. 

Abdomen metallic green, wnth violaceous reflections laterally and apically, the 
hair wholly yellow, almost white on the sides. The second abdominal s^ment is 
short, widest apically, the others poorly differentiated. Owing to the arrangement of 
the short, appressed hair there is a distinct tessellate pattern in some views. 
Holotype. — Female, Globe, Arizona, October 1, 1933 (F. H. Parker). 

In related species the hair on the dorsum of the abdomen is mostly 
black. The specimen was received from Mr. D. K. Duncan. 

COPESTYLUM MaCQTTABT 

I present a key to the species of this genus known to me. 

Table of Species 

1. — Pile of the fourth abdominal segment composed of erect and suberect hairs 

of ordinary form 2. 

Pile of fourth abdominal segment subappressed and composed of distinctly 
flattened hairs of almost equal length cavdatum Curran. 

2. — ^Wings brown on the apical half in front of the third vein . . limbipemis Williston. 

Apex of the wing very broadly pale except for weak clouds on the cross-veins. . 3. 

3. — ^Pile of the fourth abdonadnal segment wholly whitish 4. 

Pile of the fourth s^ment partly black 7. 

4. — ^Wings with a large median brown doud in front sdUi Dobroscky. 

Wings mth only minute dark spots 6. 

5. — ^Tarsi wholly black or very obscurely pale at the immediate base of the middle 

pair fax Townsend 

Basal two tarsal s^ments reddish or 3^owish 6. 
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6. — ^Venter black except laterally; tibiae not pale basally . . . .simile Giglio-Tos. 

Second and third stemites yelloviish or mostly so . . . . marginatum Say. 

7. — SternopleurawhoUy black; dark-colored species. . . 8. 

Stemopleura with large yello\\1sh spot above; abdomen mostly pale, sckwarzi, n. sp. 

8. — Wings with large blackish cloud in the middle bequaerti Curran. 

'VMngs without such cloud . . lentum Williston. 

Copestylum fax Townsend 

VoluceUafax Townsend, 1895, Trans. Amer. Ent. Soc., XXII, p. 42. 

I am not certain of the status of this form and it may be nothing more 
than a dark variety of marginatum Say. The legs are less extensively 
pale and only the middle tarsi show any reddish on the basal fifth of the 
first segment. In some specimens the venter is wholly black, but the 
color varies and some have the venter as extensively pale as in mar- 
ginatum although this is restricted to the females. The pile of the thorax 
and scutellum is much more predominantly black in the males which 
also have the face mostly black-haired. It is possible that the females 
with the venter pale do not belong with the males despite the black tarsi. 
There is a great deal of variation in the color of the abdomen of margina- 
tum but it is constant in /ox, the sides of the second segment being wholly 
black in the latter. More material is needed to clear up this problem. 

Copestylum schwarzi, new species 

An imusually pale-colored species in which the cross-veins on the apical half of 
the wings are distinctly bordered with brown. Length, 9.5 mm. 

Fezuale. — Head pale yellowish; occiput black, thickly whitish poUinose, the 
vertex and a spot above the neck reddish yellow; front with a grayish spot tow'ard 
either side above the antennae and a smaller one on each side above the middle; 
pile yellow, w’hite on the occiput, a few black hairs on the vertex. Front strongly 
widening from the vertex anteriorly, unusually narrow above. Cheeks and face 
separated by a narrow brown stripe; face with a median brown vitta on the lownst 
three-fourths. Antennae reddish brown, the second segment about three-fourths as 
long as the third; arista blackish, very densely haired. Eyes with short yellow and 
W’hite hair. 

Disc of the mesonotum shining black, a pair of large, contiguous spots in front 
of the scutellum and the broad lateral margins yellow; in the middle anteriorly with a 
pair of broad, subcontiguous gray i>ollinose vittae. Scutellum reddish yellow. 
Pleura brownish, a very large spot on the mesopleura, a large spot on the upper part 
of the stemopleura and a si)ot behind it, yellow, the pteropleura and some of the in- 
cisures more or less luteous. Pile pale yellow, black on the apical half of the disc of 
the scutellum. 

Legs black; tips of the femora, basal third or more of the tibiae, their tips and 
the basal tw’o tarsal segments reddish yellow; pile mostly black, pale ventrally on the 
femora and toward the lower posterior surface. 
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Wings hyaline, the veins bordered with yellowish brown, the cross-veins with 
darker clouds, the posterior veins scarcely clouded. Squamae wrhite with pale 
yellow- fringe. Halteres yellow’. 

Abdomen rusty reddish yellow’, the lateral margins wholly black; apical third 
of the second segment and the apical three-fourths of the third with strong brow’n 
tinge. Pile golden yellow’, black on the dark bands. Venter reddish yellow’, with 
pale pile basaUy and black hair apically except on the sides of the stemites. 

Holottpb. — Female, CuraQao, August 26, 1934 (H. F. Schw’arz). 

Calucera Panzer 

This genus contains only three species described from America and a 
small number from the Old World. The American species are separable 
as follows. 

Table oe Species 

1. — Face golden or pale yellowish pilose 2. 

Face black pilose (Colorado) niorUensis Snow. 

2. — Antennal style very short and stubby-, not longer than the thickness of the third 

segment; abdomen uniform in color (Eastern States). . . .johnaoni Himter. 
Antennae with a long white stjie 3. 

3. — ^Pile of the face, sides of the thorax and on the abdomen golden (Mexico). 

pouUoni Verrall, 

Pile yellowish white, the mesonotum with black hairs intermixed (Arizona). 

duncanij n. sp. 


Callicera duncani, new species 

Related to poulioni Verrall but readily distinguished by the color of the pile. 
Length, 10 to 12 mm. 

Male. — ^Frontal triangle shining black, thinly brownish poUinose except an- 
teriorly, without pile; vertical triangle slightly shining black, black pilase, the vertex 
with black pile extending but little onto the posterior orbits. Occiput shining black, 
pale yellowish poUinose along the orbits except above, the pile short, thick, yeUowish 
white. Face shining black, rather thickly yeUowiiJi white poUinose except on a me- 
dian vitta. Antennae black; third .segment more or less reddish below on the basal 
half, broad on the basal half, thence tapering to the tip; arista elongate, white, merg- 
ing to orange then brown at the base. Eyes with black pile, the pile white below and 
mixed black and w’hite on the lower half, the white predominating in front and behind, 
leaving a black or brown stripe extending to the facial orbit below. 

Thorax dull brownish black, the plema somewhat metallic, the mesonotum with 
four weak brownish gray vittae. PUe of the mesonotum mixed black and pale yel- 
lowish, the black predominating in front, the pale pile behind, the sides behind the 
suture, anterior border except in the middle, the border of the scuteUum and the 
pleura with dense j’ellowish white hair; scuteUum somewhat shining, with thin pale 
pile on the disc; pectus with black hair. 

Legs black; tips of the femora and the tibiae reddish, the tibiae with or without 
broad, diffuse brown bands; middle and posterior tarsi with the first segment mostly 
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reddish. Pile whitish yellow, black on the coxae, trochanters, lower surface of the 
femora and on the tarsi. 

Wings cinereous hyaline, the costal border broadly reddish brown except in the 
costal cell. Squamae rather grayish, the dorsal hairs and fringe brown or tawny. 
Halteres yellow with the knob tinged with brown. 

Abdomen rather dull blue-black, the apices of the second and third segments 
broadly aeneous, the second segment with a large aeneous triangle on each side con- 
nected with the posterior border; third and fourth segments each with a narrowly 
mterrupted aeneous fascia l 3 dng before the middle, the inner ends carried forward, 
the outer ends of the fascia on the third segment connected along the lateral margin 
with the shiny apical fascia, the fascia on the fourth segment widening somewhat at 
the sides- The pile of the dorsum is yellowish white but it is much more dense on the 
aeneous fasciae, the side margins and on much of the fourth segment, giving a decided 
fasciate appearance to the abdomen. The pile on the venter is black with a wide 
wedge of pale pile on either side extending from the base to the end of the third 
stemite. The genitalia are shining black and bear black hair. 

Types. — ^Holot;jTpe, male. Globe, Arizona, March. Paratypes: male, Globe, 
March, and male, Santa Catalina Mountains, Arizona, September. All the specimens 
were collected by Mr. Douglas K. Duncan to whom I am greatly indebted for the 
privilege of retaining the tjT)e and one parat 3 T)e. 

Spilomyia zanthocauda, new species 

Related to kahli Snow, but with a reddish yellow vitta on each side behind the 
suture, the anterior ends curving inw-ard and widely separated from the yellow spot 
on the notopleura; scutellum reddish yellow, not reddish brown; posterior femora 
black below, not above, and the face with a median reddish yellow vitta. Length, 12 
mnu 

PemaTjE. — P ront shining orange, the orbits yery narrowly yellow poUinose on the 
lower two-thirds, the hair very short, yellow. Occiput black, cinereous poUinose, 
orange between the neck and vertex and more or less orange behind the mouth, the 
hair yeUow. Cheeks brownish red, with a brown triangle above anteriorly. Face 
yeUow, with a pale orange median vitta and inconspicuous yeUow hair, the antennal 
prominence whoUy shining orange. Antennae orange, the second segment about 
one-half longer than the first, the third slightly longer than wide, almost orbicular 
but a little flattened above. 

Thorax subopaque black, verj’ thinly cinereous poUinose, with orange markings as 
foUows: the humeri and a large, contiguous triangle on their inner side, a smaU spot 
on the notopleura, a lunulate spot immediately in front of the scuteUum, a sublateral 
vitta on each side behind the suture, the anterior ends curving inward and bordered 
outwardly by the reddish lateral margins, the scuteUum whoUy and an elongate oval 
spot on the posterior of the mesopleura. On the stemopleura and beneath the 
squamae are large yeUow spots. The hair is black on the dark portions of the meso- 
notum, tawny on the reddish areas, pale yellowish on the pleura. 

Legs reddish, the basal half of the tibiae yeUow; posterior femora black beneath 
and posteriorly except basaUy and apicaUy; hair pale, black only on the black portion 
of the femora, 

Wing$ brown in front, cinereous hyaline behind, the costal ceU luteous; the 
brown fills both basal cells, the broad base and most of the anterior border of the 
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discal cell and the broad base and broad anterior border of the apical cell, f^quamae 
yellow; halteres reddish. 

Abdomen black, yellow and reddish. First segment black with the sides 
broadly yellow. Second segment black with the sides and a large, ‘?ub-ba'^al triangle 
on each side yellow, the triangles verj' narrowly separated in the middle, strongly 
widening toward the sides, the apex of the segment verj’ narrowly reddish. Third 
segment similarly marked but the triangles are united, the black Ls replaced by brown- 
ish red on the posterior half of the segment and the apex is broadly yellow; fourth and 
fifth segments pale yellow; stemites blackish. Hair yellow, more or less brownish on 
the black dorsal areas. 

Holotype. — Female, Globe, Arizona, October 10, 1934 (F. H. Parker). 

The yellow bands on the abdomen are situated upon raised areas. 
The specimen was forwarded by Mr. D. K. Duncan. 

Eristalis duncani, new speciewS 

A small species with black and gray vittate thorax and the ej'es widely separated 
in the male. Length, 7 mm. 

Male. — Head black in ground color, the face reddish with a broad median stripe 
and the cheeks shining black. Eyes separated by a distance equal to the width of the 
wide oceUar triangle, the upper and lower parts separated by a subquadrate shining 
black spot; frontal triangle white pollinose with the middle more cinereous; vertical 
triangle grayish brown pollinose; frontal pile black, white on the sides of the frontal 
triangle. Occiput cinereous white pollinose, the hair white. Cheeks whitish polli- 
nose on the posterior half; face thickly white pollinose and with white pile, produced 
downward, the tubercle rather large. Antennae shining brown, the third segment 
brownish red, as wide as long, convex above, the lower edge almost straight; arista 
ferruginous, bare. 

Thorax gray pollinose, the mesonotum with four very broad black vittae, all 
broadly united behind the suture, the median pair separated by a gray line, the outer 
ones by half the width of the black median vittae; all of the black vittae are very 
broadly separated from the posterior margin; posterior calli dull black. Pile yellow, 
black on the posterior calli and scutellum, the latter dull reddish yellow with the 
narrow base and sides black. 

Legs black, the coxae pale pollinose; anterior four le^ with the tips of the 
femora, basal third of the front and half of the middle tibiae yellow, the tips of the 
posterior femora, basal half of the tibiae and the basal segment of the middle tarsi 
reddish, the narrow base of the posterior tibiae yellow. Hair black, yellow on the 
basal third of the upper surface of the posterior femora and a few yellow hairs on the 
tibiae. Posterior tibiae not produced at the apex, their femora moderately swollen. 

Wings hyaline with slight luteous tinge. Squamae pale grajish with white 
base. Halteres pale yellow. 

Abdomen opaque black, the rather broad apices of the second to fourth segments 
yellow. Second segment with a pair of very large, subtriangular aeneous spots, 
their outer ends produced broadly forward to the base of the segments, the sides of the 
segment black except in front. The third and fourth segments each bear an aeneous- 
black, s hinin g fascia, verj^ narrowly interrupted in the middle, narrow medianly, 
widening laterally, the third with the base opaque black except laterally, the fourth 
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with the opaque band narrow and limited to the median half; the opaque posterior 
band on the fourth segment is somewhat narrowed toward the sides. Pile yellow, 
black on the posterior opaque black bands, although the yellow pile may encroach upon 
them to some extent. Stemites blackish, with pale anterior and posterior margins. 

Holotype. — Male, Phoenix, Arizona, August (D. K. Duncan). 

This species is related to furcatus Wiedemann but is at once dis- 
tinguished from this and allied species by the presence of four broad 
black mesonotal \dttae. 

Eiistalis porteri, new species 

Related to degam Blanchard (philippii Schiner) but differs in having the 
oral margin broadly shining black and without pollen, largely black-haired posterior 
caUi and the presence of black hairs posteriorly on the middle of the abdominal seg- 
ments. length, 9 to 11 mm. 

Male. — ^Head black in ground color, the face and broad anterior border of the 
frontal triangle brownish red, the lowest fourth or more of the face shining black. 
Frontal triangle moderately large, cinereous poUinose and black pilose, a large sharply 
arched area above the antennae without pollen or pile. Vertical trian^e scarcely 
pollinose, with black hair in front and reddi.sh yellow hair behind. Posterior orbits 
narrowly white, the pile short and white below, long and reddish yellow above, a few 
of the lateral occipital cilia black. Cheeks thinly white pollinose and jtUow pilose. 
Face rather strongly produced downward, cinereous white pollinose on the pale por- 
tion, a median vitta extending over the tubercle bare and shining black or brown; 
pile yellow, black on the upper fourth or less. Antennae shining black, the third 
segment dark reddish, as wide as long, convex above, almost straight below, the 
upper edge and apex somewhat darkened; arista black. Eyes with rather long 
brown pile. 

Mesonotum opaque black, on the anterior two-thirds with a pair of obscure 
brownish gray vittae and with a small spot of similar color on the inner ends of the 
suture. Scutellum reddish yellow’ with the ver>’ narrow base and sides black. 
Pile wholly reddish yellow except on the posterior calli where it is about half black. 
Pleura ver>’ thinly brownish gray pollinose and with yellowish pile. 

Legs black, the tibiae rather ferruginous, becoming yellow at the base; tips of 
femora and basal segment of middle tarsi reddish. Hair reddish yellow, long on the 
femora. 

Win^ hyaline, with luteous tinge on the disc. Squamae pale yellow, halteres 
yellow. 

Abdomen opaque, the first segment wholly black, the second yellowish red with a 
broad median black vitta that expands broadly in front; third segment similarly 
colored except that the black spot does not widen in front but is usually somew^hat 
broadened behind; fourth segment black, with a broad, obscurely interrupted shining 
black fascia that widens laterally to reach the basal corners of the segment, the an- 
terior border rather narrowiy opaque; second to fourth segments with the posterior 
border narrowly yellow. Genitalia shining black. Pile reddish yellow, not dense, 
the disc with some black pile on the second ard th'rd segments apically, the third 
and fourth with some black hairs laterally tow’ard the posterior border. Intermediate 
stemites j’-ellow, the basal and apical ones black. 
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Types. — HolotjT}e, male, and paratypes, two males, Chile. The specimens are 
probably from the vicinity of Valparaiso, one received from Dr. Carlos Porter. 

This species trace to philippii in my key published in American 
Museum No\dtates Ko. 411. 


Otztidae 

EnXESTA Loew 

I have prepared a key to the species belonging to this genus, but 
several included in the genus by Hendel, in ‘Genera Insectorum,’ 
fascicle 106, ai'e too poorly described to be placed. 

Within the genus there is considerable variation in the shape of the 
head but the transition from those foims with scarcely a trace of anten- 
nal grooves and the face deeply concave in profile to those with deep an- 
tennal gi*ooves and only slightly concave may be followed in the material 
before me. The typical species, notata Wiedemann, has the hail’ on the 
front rather scattered and is intermediate betw’een the forms with 
banded wings, in which there are two definite rows of intrafrontal haii’s, 
and the group with spots along the costa, in which the haim are scat- 
tered. The group with fasciate wrings has long, strong ocellars, while 
the others have these bristles, as well as the frontals, short. In the 
group having strong facial grooves the bristles of the head are weak. 
These approach Acrosticta Loew but the first vein is wholly bare apically 
while in Acrosticta it is haired apically or possesses at least a few spines. 
It is possible that Euxeria maculata Hendel belongs in Acrosticta while the 
species described by Cresson as Acrosticta hicolor is placed in Euxesta. 

There is a possibility that the species placed in the genera related to 
Euxesta should be realigned and that those with long ocellars should be 
removed from the genus. If such a course is followed there is more 
reason for considering the species with deep antennal grooves as belong- 
ing to Acrostida, despite the absence of spinules on the first vein and the 
absence of large frontal pits or grooves. This character does not seem 
to be a very good one for the separation of species into genera in this 
case, nor is the bristling of the first vein of much greater value, although 
it does seiwe to separate two major groups of genera. Thus, use of this 
latter character is undoubtedly a matter of utility rather than a natural 
one and its value cannot be denied. 

The genera grouped around Euxesta are essentially tropical in dis- 
tribution and only relatively few species occur in the United States. 
Until much more extensive collections are brought together it seems un- 
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wise to attempt any revision of the genera since the acquisition of addi- 
tional material might disprove the conclusions reached from the study of 
a poorly known fauna. 

Much of the following key has been adapted from Hendel and a num- 
ber of the species are unknown to me except by description. 


Table op Species 

1. — ^Head with an opaque black spot between the antennae 2, 

Lunula not opaque black 6. 

2. — ^Wings with four brown cross-bands 3. 

Wings with two brown costal spots iimculata Hendel. 

3. — ^Marginal cell with a white spot beyond the third brown band 5. 

Marginal cell wholl3’’ brown bejnnd the base of the third brown fascia; front 
shining 4. 

4. — ^Legs almost wholly black stigmatiaa Loew. 

Legs reddish retnota Cresson. 

5. — Front shining and swollen anteriorly^ stigma Hendel. 

Front reddish, rather dull, not swollen anteriorly^ eluta Loew. 

6. — ^Wings with brown spots or bands 7. 

Wings wholly whitish lacteipennis Hendel. 

7. — Wings with only two or three brown spots or short bands or with the costal 

and subcostal cells w’'holly’ brown and the apical spot present 40. 

Wings with four brown fasciae or spots, or more extensively^ brown 8. 

8. — ^Wings brown with hyaline spK)ts 9. 

Wings with four brown cross-bands 11. 

9. — ^Wings with many small hynline spots 10. 

Wings with twn ^ort trans\nrse white fasciae and an Snshaped spot. 

lunata Hendel. 

10. — Scutellum, legs and abdomen yellow fenestrata Coquillett. 

Body metallic greenish geminata Hendel. 

11. — Abdomen wholly or partly^ ynllowish or brow’nish red 12. 

Abdomen wholly^ dark in ground color 15. 

12. — Legs wholly yellowish juncta Coquillett. 

Legs in large part blackish 13. 

13. — ^Pale wing-bands wider than the brown fasciae major Wulp. 

Pale fasciae narrower than the brown bands 14. 

14. — ^.4Lpical pale band bowed outward; posterior cross-vein in the middle of the third 

brown fascia ahdominalis Loew. 

Apical pale band transverse; posterior cross-vein near the inner edge of the 
third brown fascia schineri Hendel. 

15. — Costa not produced near the middle 16. 

Costa produced forward near the middle acuta Hendel. 

16. — ^L^ reddish or yellowish 17. 

Femora blackish 21. 

17. — ^Third and fourth brown fasciae connected anteriorly 19. 

Third and fourth brown fasciae separated from each other 18. 

18. — ^Third brown fascia broadening posteriorly latifasdata Wulp. 
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Third bro\\Ti fascia uniform in width latifascia Schiner. 

19. — The bro\ni apical fascia is much broader than the preceding white band 20. 

The bro\\Ti apical fascia is narrower than the preceding whitish band. 

conserta Wulp. 

20. — Pollen of the mesonotum cinereous and quite thick acoriacea Loew. 

Pollen of the mesonotum tawny schnusei Hendel. 

21. — ^Brown fasciae short, extending but little behind the fourth vein 22. 

At least one bro\\Ti fascia extending to the fifth vein or beyond 23. 

22. — ^Base of the wing hyaline quaiernaria Loew. 

Base of wing bro\^Ti calligym Bigot. 

23. — Apical brown band lying on the apex of the wing 24. 

Apical brown band lies before the apex of the wing nigricans Wulp. 

24. — ^Third and fourth brown fasciae united anteriorly 29. 

Third and fourth fasciae not connected anteriorly 25. 

25. — Posterior triangle of the anal cell as long as the basal section of the cell. 

hilimeki Hendel. 

Posterior triangle very much shorter than the basal section of the anal cell. . .26. 

26. — ^The second brown band reaches only to the middle of the \^'ing or slightly 

behind it macqimrti Schiner. 

The second browm fascia extends practically to the posterior border 27. 

27. — Base of the wing hyaline 28. 

Base of the wing brown atripes Loew. 

28. — ^The tw’o apical hyaline fasciae are much wider than the brown fasciae. 

aliernam Loew. 

These fasciae are much narrower than the second and fourth brown fasciae. 

alternata, n. sp. 

29. — ^Apical brown fascia transverse on its inner side and entire, or convex and uni- 

formly covering the apex of the wing 30. 

Apical brown band oblique on its inner side or incomplete 33. 

30. — Discal cell twice as long as the last section of the fourth vein . . acuticornis Hendel. 

Discal cell at most one-half longer than the apical section of the fourth 
vein 31. 

31. — The posterior cross-vein lies in the middle of the third brown fascia 39. 

The posterior cross-vein lies close to the inner edge of the third brown 
fascia 32. 

32. — Costal and subcostal cells wholly brown arcuata Hendel. 

Only the apex of the costal cell brown schnusei Hendd. 

33. — ^Third brown fascia narrow anteriorly, very strongly widening behind 34. 

Third brown fascia at most slightly wider posteriorly than in front 35. 

34. — The brown apical band is narrower than the preceding hyaline fascia, 

sororcula Wiedemann. 

The brown apical band is broader than the preceding hyaline fascia. 

oUiquestriata HendeL 

35. — Base of the wing hyaline 36. 

Base of the wing blackish insoMta HendeL 

36. — ^Face reddish, with scarcely any metallic coloration annoruze Fabricius. 

Face mostly metallic bluish in ground color, sometimes reddish below 37. 

37. — ^Third brown fascia uniformly brown 38- 
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Third bro’wn fascia verj" broadly gray or pale brown on its outer side. 

fascipennis Wulp. 

38. — ^Apical hyaline fascia very much wider than the apical brown band. 

pammena^ n. sp. 

Apical hyaline fascia decidedly narrow'er than the apical brown band. 

thmnae Loew. 

39. — ^Apical hyaline band extending into the marginal cell wettsteini Hendel. 

Apical hyaline band not extending in front of the third vein tenuissima Hendel. 

40. — ^Wings with twn fasciae extending to behind the fourth vein binotata Loevr. 

The basal brown spot rarely extends behind the third vein, if reaching the 
fourth the apical spot does not do so 41. 

41. — Scutellum reddish^ 42. 


ScuteUum metallic green, blue or black 47. 

42. — ^Thorax almost 'wholly reddish 44. 

At least the disc of the mesonotum blackish in ground color 43. 

43. — Only the scutellum reddish scuteUaris, n. sp. 

Sides of the mesonotum and upper half of the pleura reddish; 'wings unusually 
'Wide contortaf n. sp. 

44. — ^Mesopleiura almost all shining, a narrow pollinose band above 45. 

Meaopleura almost all pollinose, shining anteriorly ruhida^ n. sp. 

45. — Abdomen broadly reddish basally 46. 

Abdomen blackish basally, reddish apically lutzi, n. sp. 

46. — Sternum metallic greenish in ground color knowltoni^ n. sp. 

Sternum reddish fervidaj n. sp. 

47. — ^Abdomen 'with the base broadly reddish 48. 

Abdomen metallic, the apex and o'sipositor sometimes yellow 51. 

48. — Costal cell bro'wn 49. 

Costal cell hyaline on the apical half minor Cresson. 

49. — ^Third antennal segment little longer than 'wide 50. 

Third antennal segment decidedly longer than 'wide, scarcely -wider than 
the second segment 60. 

50. — ^Apical brown spot beginning a little beyond the middle of the third costal sec- 

tion iviUiatoni Coquillett. 

hasalis Walker. 

Apical brown spot beginning at the apical sixth of the third costal section. 

ahanaj n. sp. 


51. — Femora reddish or yellowish, except sometimes the front pair 52. 

All the femora blackish 55. 

52. — Face black, at least below 53. 

Face reddish 54. 

53. — Costal cell wholly brown apicalis WilHston. 

Costal cell not brown nitidiventris Loew. 

54. — ^Front tarsi wholly black laticeps Wulp. 

Front tarsi with the basal segment mostly yello-wish spoliata Loew. 

55. — Costal cell wholly brown 61. 

Costal cell mostly hyaline or only sli^tly darkened 66. 


I am tumble to place eompta Cole* from Laguna Beach, Calif. 
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56. — ^Front largely' reddish 57. 

Front shining black ydgriceps, n. sp. 

57. — IVIedian brown spot extending to the fourth vein costalis Fabricius. 

Median browTi spot not extending to the fourth vein 58. 

58. — Apical spot lying before the apex of the wing pusio Loew’. 

Apical spot touching the tip of the wing 59. 

59. — Median brown spot extending to behind the third vein ynitia Curran. 

Median brown spot not extending to the third vein notata Wiedemann. 

60. — Face luteous in ground color, rather thickly pollinose xerea^ n. sp. 

Face black or dark brown in ground color, pale pollinose at least above 62. 

61. — ^Knob of halteres whitish pulchella Cresson. 

Knob of halteres brown magdelenae Cresson. 

62. — ^Face almost wholly white pollinose; front black aanguinea Hendel. 

Face pollinose on upper half or less hicolor Cresson. 


Euzesta abana, new species 

Related to willisioni Coquillett but differing in ha\ing a smaller apical spot on 
the wing. The brown spot occupies less than the apical fifth of the third costal 
section, whereas in willisioni it occupies almost the apical half. Head pale orange, 
thorax metallic greenish black, the scutellum and apical abdominal segments bronzed 
or somew’hat violaceous. Length, 4.25 mm. 

Male. — Head pale orange, the occiput black behind the eyes, the vertex with 
three black triangles, the lateral ones contiguous with the eyes, the median one cover- 
ing the ocellar triangle. Front slightly shining, three-fourths as wide as one eye, 
with sparse, small punctures from each of which arises a short, black hair; two pairs 
of weak, reclinate frontals and a pair of weaker ocellars; verticals and outer verticals 
stronger than the frontals. Occiput below and the upper half of the face thinly 
white pollinose. Cheeks about two-fifths as wide as the eye-height, shining. Face 
broad, w'ithout distinct carina, the antennal grooves weak; antennae reddish, broadly 
separated, the third segment oval, a little longer than wide; arista brown, whitish at 
the base of the thinned section. Proboscis brown; palpi reddish, with black hairs. 

Thorax shining greenish black, with just a trace of pollen inside the humeri. 
ScuteUum bronze-black. 

Legs reddish, the tarsi with the apical three segments wholly, and the broad apex 
of the third, brown. 

Wings hyaline, milky only basally, the veins brown except basaUy; costal cell 
luteous, the subcostal li^t brown; apex of wing with dark brown spot extending 
from the costa to the fourth vein and beginning beyond the apical fifth of the third 
costal section. Squamae pale j^eUowish; halteres reddish. 

Basal two abdominal segments and the basal half of the third shining dark red- 
dish, the apical segments bronzed with strong violaceous reflections. Venter black- 
ish green, reddish basally. Hair black, inconspicuous dorsally. 

Holotype. — ^Male, Promontory, Utah, May 24, 1930 (G. F. Knowlton). 

Euxesta rubida, new species 

Rusty reddish, the thorax and abdomen thinly white pollinose; tarsi brown 
apically; mesopleura almost all pollinose. Length, 5 mm. 
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Male. — Head shining, the occiput and less than the upper h alf of the face thinly 
white poUinose, the pollen extending along the frontal orbits for a short distance. 
Front about as wide as one e^’e, with sparse, very short black hairs arising from tiny 
punctures; only one pair of extremely weak frontals and ocellars; verticals, outer 
verticals and postocellars moderately strong. Cheeks one-third the eye-height. 
Face gently concave in profile, finely* grooved on the lower half, the antennal grooves 
well marked. Proboscis and palpi reddish, with black hairs. Antennae reddish, the 
third segment oval, one-half longer than wide; arista brown, thickened on the basal 
sixth. 

Thorax wholly reddish and thinly w’hite poUinose, a bare shining stripe extending 
from the humeri to a point behind the front coxae, the scutellum and metanotum also 
shining. Hair vcr 3 * short, the mesopleura almost whoUy haired. 

Legs reddish, the apical two tarsal segments brownish. 

Wings milky white, the veins yeUow except apicaUy and in front. Costal and 
subcostal ceUs brown, the apex of the wing with a brown spot extending from the 
apical seventh of the third section of the costa back to the fourth vein; apical ceU 
at the tip only about one-third as long as the preceding costal section. Squamae 
white; halteres reddish with white knobs. 

Abdomen reddish, thinly white poUinose; hair extremely short. 

Female. — ^Front sUghtly wider; apical segment of the ovipositor blackish. 

Types. — ^Holotj-pe, male, Corinne, Utah, June 22, 1929 (G. F. Knowlton and 
M. F. Bowen). Allotj^pe, female, Delta, Utah, June 24, 1927, on beets (G. F. Knowl- 
ton). Paratypes: male, Lucin, Utah, August 12, 1929 (G. F. Knowlton); male, 
Phoenix, Arizona, August (D. K. Duncan). 

Readily distinguished from any of the described species by its wholly 
reddish color and from the following by the mostly poUinose mesopleura. 

Euxesta fervida, new species 

Very similar to rubida but the abdomen is mostly black or brownish and the 
mesopleura is almost whoUy shining. Length, 5 mm. 

Male. — ^Head orange, shining, the occiput thinly white poUinose except along 
the orbits, the middle of the face whitish poUinose on the upper third; antennal 
grooves weU marked, the face finely wrinkled on the lower half. Front somewhat 
narrower than one eye, with sparse short hair, each hair arising from a tiny puncture; 
one pair of very weak orbitals and ocellars; vertical, outer vertical and postocellar 
bristles moderately strong. Cheeks in the middle about one-third the eye-height. 
Face gently concave in profile. Proboscis and palpi reddish, black-haired. Anten- 
nae reddish, the third segment elongate oval, two-thirds longer than wide; arista 
brown, thickened on the basal fifth, reddish at the base. 

Thorax rusty reddish, thinly white poUinose, the mesopleura shining except on 
its upper margin; a pair of contiguous black spots extending from the neck to the 
dorsum on the anterior margin; scuteUum and postnotum shining. Hair short, 
black, the mesopleura mostly haired. 

Legs reddish, the apical two or three tarsal segments brown. 

Wings milky white, less so apically, the veins yellow except in the brown areas; 
costal and subcostal cells brown; apex of the wing with a subtriangular brown spot 
extending from the costa to the fourth vein, its inner margin at the apical sixth of the 
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third section of the costa; end of the apical cell half as long as the preceding costal 
section. Squamae and knobs of the halteres white. 

Abdomen shining black or brown, the basal two or three segments reddl^^h, 
venter brownish red, reddish basaUy. Hair very short, black. Genitalia brown or 
1 eddish. 

Types. — ^Holotype, male, Delta, Utah, July 12, 1930 (L. F. Clarke). Paratype, 
male, Delle, Utah, August 16, 1929 (G. F. Knowlton). 

The holotype has the abdomen reddish brown with paler base, the 
paratype with the apical segments shining black. This species is read- 
ily distinguished from ruhida by the shining mesonotum and more 
shining abdomen, more widely open apical cell, black mesonotal spots 
anteriorl}", and the absence of whitish pollen on the sides of the face. 

Euxesta knowltoni, new species 

Wings whitish, the costal and subcostal cells and an apical spot brown; thorax 
red, the mesostemum mostlj" metallic black or green; abdomen red basallj". Length, 
4 mm. 

Male. — ^Head shining reddish, the occiput and upper half of the face thinly 
whitish pollinose; occiput with brownish spot on either side above the neck. Front 
narrower than one eye, the sparse black hairs arising from tiny punctures; the pair of 
frontals and ocellars extremely weak; bristles of the vertex rather weak. Cheeks 
about one-third as wide as the eye-height. Face very gently concave, finely wrinkled 
below; antennal grooves deep, the carina broad. Proboscis brown; palpi reddish, 
black-haired. Antennae reddish, the third segment with brown tinge, oval, one-half 
longer than wide; arista browm, thickened on basal sixth or less. 

Thorax reddish, black in the middle anteriorly and on the mesostemum, thinly 
whitish or cinereous white pollinose; scutellum, metanotum, mesopleura except 
above, stemopleura above and the pteropleura shining, a blackish spot above the 
posterior coxae. 

Legs reddish, the posterior tibiae with indications of a brownish band except 
below; apical two tarsal segments blackish. 

Wings milky white, the costal and subcostal cells and an apical spot dark brown, 
the apical spot beginning at the apical sixth of the third costal section and extending 
back to the fourth vein; fourth vein ending distinctly before the tip of the wing. 
Squamae and halteres white. 

Abdomen shining black with the basal two segments red; venter red with the 
apical two stemites black. 

Female. — Front slightly wider; dark spots on lower part of thorax rather 
greenish; basal three abdominal segments reddish yellow, the apex of the third 
broadly black, the fourth black with more or less metallic green tinge, the fifth dark 
metallic green, the ovipositor metallic green above, black below; venter reddish, dark 
apically. 

Types. — ^Holotj’pe, male, Trout Creek, Utah, July 26, 1933 (H. B. Stafford). 
Allotype, female, Randlett, LTah, July 14, 1927 (G. F. Kaowlton). 

The female apparently belongs with the male despite the difference in 
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color, although it may be found to represent a distinct species. There is 
a second male, without head or abdomen, taken by Mr. ICnowlton at 
Timple, Utah, on Jime 4, 1930. In this specimen the black markings on 
the lower part of the thorax show a greenish tinge. 

This species is related to fervida but differs in its smaller size, more 
slender form, and less widely separated antennae. 

Euxesta lutzi, new species 

S imil ar to knowltoni but the fourth vein ends slightl}" behind the tip of the wing; 
reddish, the abdomen brown; apical spot dark brown, costal ceU luteous, the stigma 
brown. Length, 4.5 mm. 

Male. — ^Head reddish, face on a little more than the upper half, and the occiput 
except on rhe upper orbits, thinly white pollinose, the upper orbits with slight metal- 
lic reflection. Front about as wide as one eye, sparsely haired and with tiny punc- 
tures; two pairs of ver>’’ weak front als and a pair of very weak ocellars; bristles of the 
vertex rather weak. Cheeks a little more than one-third as wide as the eye-height. 
Face gently concave, finely wrinkled below. Proboscis and palpi reddish, the labellae 
brown. Antennae reddish, the third segment slightly more than twice as long as 
wide; arista brown, swollen on the basal fourth. 

Thorax reddish, the bare parts with opalescent reflections; mesonotum, anterior 
and posterior borders of the pleura and the pectus thinly pale pollinose, the stemo- 
pleura pollinose on the anterior half. 

Legs reddish, the tarsi scarcely darkened at their tips. 

Wings whitish hyaline, the veins yellow except on the dark portions. Costal cell 
luteous, the subcostal ceU brown; apical brown spot beginning at the apical fourth of 
the third costal section and extending back to the fourth vein; fourth vein ending 
slightly behind the tip of the wing. Squamae and knobs of the halteres w^hite. 

Abdomen brown, becoming more reddish apicaUy, the basal segments almost 
black. Sternites shining brown, the incisures more or less pale. Hair black, in- 
conspicuous. GenitaUa reddish. 

Type. — Male, Junta, Colorado, August 12, 1920 (F. E. Lutz). 

Euxesta contorta, new species 

A black and reddish species, the stigmata! ceU considerably enlarged and the 
costa thickened and curved outward beyond the middle of the wing, the apical brown 
spot transverse. Length, 6.5 mm. 

Male. — ^Head reddish, the occiput and more than the upper half of the face 
thinly white pollinose. Front wider than one eye, with a transverse median depres- 
sion and irregular sublateral depressions, but w’ithout pits or large punctures; hair 
short and verj^ sparse; a pair of very weak front als and oceUars; bristles on the vertex 
moderately strong. Cheeks in profile about one-third the eye-height, fully half the 
eye-height when view^ed obUquely. Face scarcely concave in profile, the antennal 
grooves large and deep; finely wrinkled below, l^oboscis brown, the palpi reddish. 
Hair black. Antennae reddish; third segment reddish j^eUow, twice as long as 
wide, the apex rounded; arista black, thickened on almost the basal third. 

Mesonotum black with the sides broadly reddish, rather thickly cinereous white 
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poUinose. Scutellum shining reddish. Pleura reddish, mostly shining, the stemo- 
pleura, metanotum, and spots above the posterior coxae and on the pteropleura black, 
the lower and posterior third of the pleura whitish poliinose. 

Legs reddish, the apical one or two tarsal segments brownish. 

Wings hyaline, the veins yellow, black at the apex of the wing; costal cell some- 
'what yellowish, the subcostal cell mostly brown; stigmal cell brown, elongated and 
widened, the costa thickened beyond the apex of the subcostal vein, produced an- 
teriorly on the apical third; apical brown spot transv’-erse, reaching the costa only in 
the apex of the marginal cell. Squamae and halteres white. 

Abdomen shining dark reddish, the fifth segment black. Hair inconspicuous, 
black. 

Holotype. — Male, losepa, Utah, June 14, 1932 (G. F. Knowlton). 

Euzesta scutellaris, new species 

Head and base of abdomen reddish; thorax bronze-black with only the scutellum 
red. Length, 4 to 4.5 mm. 

Maub. — ^Head dark reddish, the front sometimes mostly browmish red; occiput 
browTi above the neck except on the broad posterior orbits, the antennal grooves more 
or less metallic blackish in ground color. Front somewhat narrower than one eye, 
with sparse short black hairs arising from tiny punctures; frontals and ocellars 
minute, the vertical bristles weak. Occiput and upper three-fourths of the face 
cinereous white poUinose. Cheeks a little more than one-third as wide as the eye- 
height. Face gently concave in profile, finely wTinkled below’, the antennal grooves 
deep. Proboscis black; palpi reddish. Antennae reddish, the third segment mostly 
browm above, twice as long as wide, the apex rounded; arista black, thickened on the 
basal fifth, yeUowish just beyond the thickening. 

Thorax bronze-black, moderately cinereous white poliinose, the metanotum and 
the pleura except anteriorly and posteriorly, shining, often strongly violaceous, the 
pectus poliinose. ScuteUum shining reddish. 

Legs reddish, the tarsi becoming browm apically; posterior femora with a broad 
browmish stripe below. 

Wings w’hite, the veins yellow’ except on the dark areas; costal and subcostal 
cells and the apical spot dark brown; apical spot extending almost half way to the 
posterior cross-vein, and from the costa to the fourth vein; fourth vein ending in the 
wring-tip. Squamae and knob of the halteres w'hite. 

Abdomen shining metallic blackish green, the basal two segments dark reddish 
at least on the sides; venter bronze-black, dark reddish basaJly. 

Female. — ^The base of the abdomen showrs scarcely a trace of reddish and the 
third segment is bronzed; ovipositor greenish, the under surface mostly black. 

Types. — ^Holotype, male, Timple, Utah, Jime 4, 1930. AUotype, female, 
Corinne, Utah, May 18, 1929. Parat\i)es; male, SkuU VaUey, Utah, July 24, 1929; 
male, Timple, August 14, 1931; female, DeUe, Utah, August 6, 1929, and male, 
Grantsville, Utah, August 6, 1929. AU the specimens were coUected by Mr. G. F. 
Know’lton. 

Euxesta xeres, new species 
Figure 1 

Belated to hasalis WaUcer and mUisioni CoquiUett but at once distinguished by 
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the narrow third antennal segment. Base of the abdomen reddish, the thorax wholly 
dark. Length, 3.5 to 4 mm. 

^ Male. — ^Head brownish red, the occiput blackish on the upper half; face and 
occiput 'v^ith cinereous white pollen. Front a httle narrower than one eye, with two 
pairs of orbitals, the anterior pair very w^eak, the upper about as strong as the ocel- 
lars; bristles on the vertex moderately strong; frontal hair sparse. Cheeks two- 
fifths as wide as the eye-height. Face scarcely concave in profile, finely wTinkled 
below, the antennal grooves deep. Proboscis brown; palpi reddish, black-haired. 
Antennae reddish, the third segment mostly brown, almost twice as long as wide; 
arista thickened on the basal sixth. 

Thorax metalhc blackish green, rather thickly cinereous poUmose, the middle of 
the pleura and the scutellum and notopleura shmmg. 

Legs reddish, the femora usually in large part brown; tarsi blackish beyond the 
base of the second segment; tibiae sometimes extensively tinged with brown. 



Fig. 1. Euxesta xeres, new species. Fig. 2. Enxesta nigriceps, new species. 
Fig. 3. Euxesta aUernata^ new species. Fig. 4. Euxesta panamena^ new species. 


Wings whitish hyaline, the costal and subcostal cells and an apical triangle ex- 
tending from the costa to the fourth vein and halfw^ay to the posterior cross-vem 
brown; fourth vem ending slightly behind the tip of the wing. Squamae and the 
knob of the halteres w'hite. 

Abdomen metallic green, the basal two segments reddish, the third sometimes 
mostly black. Venter reddish basally, black apically, the genitalia black, sometimes 
bronzed. 

Female. — ^Front slightly wider, the ovipositor black. 

TTPES.—Holotype, male, Corinne, Utah, Jime 18, 1929 (Knowlton and Bowen). 
AUotyxie, female, Corinne, June 5, 1929 (Knowlton). Paratypes: male, Corinne, 
June 22, 1929 (Knowiton and Bowen); male. Blue Creek, Utah, June 12, 1929; male, 
Clinton, Utah, June 11, 1930; male, Timple, Utah, June 4, 1930 (G. F. Knowlton); 
female, Snowrville, Utah, June 20, 1930 (Knowiton and Bowmen). 
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Walker's description mentions a “deep’" third antennal segment for 
basalts so that these specimens cannot possibly be that species. In 
willistoni the third antennal segment is little longer than wide. 

Euxesta nigriceps, new species 
Figure 2 

Black, the abdomen metalhc blackish green; tibiae mostly yellowish. Length, 
3.5 to 4.5 mm. 

M \LE. — Head shining black, the face cinereous pollinose except below the an- 
tennal grooves. Front moderately shining, very sparsely hau*ed, each hair ansing 
from a tiny puncture; two pairs of weak front als, the upper stronger than the ocellars; 
vertical bristles moderately strong. Occiput thinly cinereous polhnose except 
broadly along the upper orbits. Cheeks one-third as wide as the eye-height. Face 
scarcely concave in profile. Proboscis and palpi black. Antennae black, the third 
segment not wider than the second, two-thirds longer than wide, its apex rounded; 
arista thickened on the basal sixth. 

Thorax blue-black, the dorsum metallic dark green, moderately cinereous polli- 
nose; scutellum, metanotum and pleura, shining. 

Legs black, the posterior four tibiae dull yellowish or yellow; tips of the femora, 
narrow base and apex of the front tibiae, basal two segments of the posterior four 
tarsi, and the immediate base of the front ones, reddish. 

Wings wrhitish, with a brown spot apicaUy, the spot extendmg from the costa to 
the fourth vein, its inner margin oblique, beginning at the apical sixth of the third 
section of the costa; fourth vein ending before the apex of the wing; costal cell 
scarcely darkened, the stigmal cell pale luteous, somew^hat broadened, the costa 
slightly dilated. Squamae whitish; halteres yellowish, the knob somewhat brownish 
apically. 

Abdomen dark metallic green, sometimes more or less bronzed. Hair black, in- 
conspicuous. 

Types. — ^Holotype, male, Delle, Utah, May 26, 1930. Paratypes: male, Timple, 
L^tah, Apnl 27, 1930; male, Vernon, Utah, June 15, 1929 (all G, F. Knowlton); 
male, Delle, April 27, 1930 (IGiowiton and Janes). 

Euxesta altemata, new species 
Figure 3 

Related to altemans Loew but the apical brown fascia is much wider than the 
preceding W’hite band. Length, 3.5 mm. 

Female.— Front about half as wide as one eye, the aides narrowly w'hitish polli- 
nose, reddish yellow in ground color; upper third metallic blue-green except behind 
the ocelli, sides very thinly yellowish pollinose; four pairs of frontals, the upper pair 
strong and reclinate, three pairs of intraf rentals; ocellars long and strong; outer 
verticals very weak. Occiput bluish, becommg reddish below, cinereous pollinose. 
Cheeks about one-fifth as wide as the eye-height pale orange above, rather metallic 
below. Face deeply concave, metallic greenish blue, merging into reddish below, 
the sides reddish yellow, moderately white pollinose; clj^ieus brownish, more or less 
metallic, with reddish area in front. Proboscis metallic greenish; palpi yellowish red. 
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Antennae reddish yellow, the third segment mostly brown on the apical half; arista 
brown, long and thin, thickened and reddish at the base. 

Thorax metallic blackish green; mesonotum thinly brown pollinose, the pleura 
with thin cinereous pollen; scutellum and metanotum shining dark brown. Two 
pairs of dorsoeentrals. 

Legs black; the knees and tarsi yellowish; anterior coxae seddish j^ellow, the 
others brownish red. 

Wings with alternate white and brown bands, the posterior border gray (Fig. 3). 
Squamae and knobs of the halteres white. 

Abdomen metaUic green-blue on the sides and ovipositor, the dorsum shining 
dark brownish, possibly wholly blue in most specimens. Venter brown with blue 
reflections except basally. Hair black, the apical three segments each with a row of 
weak marginals. 

Holottpe. — Female, Barro Colorado Island, Canal 2Ione, February 18, 1929 
(Curran). 

I have a male from Costa Rica that might belong with the female. It 
differs in having six pairs of frontals, four pahs of intrafrontals, much 
darker coxae, a wider, white preapical band on the wings and the abdo- 
men is more evenly bluish. The vertex is unusually shining in this spe- 
cies, whereas, in alternans, it is moderately thickly pollinose. 

Euxesta altemans Loew 

Loew, 1867, Berl. Ent. Zeitschr., XI, p. 308 (f.). 

I took three specimens of this species from a fallen banana stalk on 
BaiTO Colorado Island on December 21 and 28, 1928. They were very 
active but did not take to flight readily, when doing so dodging down- 
ward so that their capture was difficult. Mr. Herbert F. Schwarz cap- 
tured a single female at Summit, Canal Zone, on November 26, 1930. 
We have additional material from British Dominica and Brazil. 

Euxesta panamena, new species 

Figure 4 

Perhaps related to schmisei Hendel but with white squamae and very light yellow 
halteres. Length, 5 mm. 

Female. — Front about two-thirds as wide as one eye, reddish, the vertex with 
three long, bluish triangles, the sides whitish pollinose, the vertex with cinereous yel- 
low pollen; about seven pairs of frontals, the upper pair strong and reclinate; four 
pairs of intrafrontals; ocellars and outer verticals long and strong. Occiput bluish 
in ground color, rather thickly cinereous white pollinose; a reddish area above the 
neck. Cheeks and parafacials reddish yellow, the latter white pollinose, the cheeks 
rather metallic below. Middle of the face bluish green, thickly white poUinose on the 
upper three-fifths, strongly concave in profile. Cl>T)eus bluish on the sides, reddish 
in the middle. Proboscis blue-green; palpi broad, dark reddish. Antennae reddish, 
the third segment brownish red on the apical half; arista brown. 
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Thorax black, the pleura blackish green; thickly poUinose, the pleura with 
cinereous pollen and moderately shining on the upper hcdf, the me^onotum with 
cinereous brown pollen and a large blackish area on each side behind the suture; scu- 
tellum and metanotum shining bronze-black. 

Legs black, the knees and tips of the tibiae reddiiah; anterior coxae reddish, the 
others with reddish tips; basal segment of middle tarsi obscurely reddish basally. 

Wings (Fig. 4) whitish and brown, the posterior border grayish. 

Abdomen blue-black, the apex and ovipositor more brownish; base narrowly 
greenish above. Hair black, the apices of the second to fourth segments with short 
bristles. 

Holotype. — Female, Barro Colorado Island, Canal Zone, January 3, 1929 
(Curran). 


PAUiOPTEEIDAE 

Omomyia regularis, new species 

Differs from the male of hirsuta Coquillett in having the scutellum of ordinary 
shape, the hair black, and the costal and subcostal cells black. In color rather similar 
to the female of hirsuta but more ferruginous. Length, about 5 mm. 

Male. — ^Head shining dark reddish, the occiput dulled by whitish pollen; face 
dull yellowish in the middle, white poDinose. Front distinctly narrowing anteriorly, 
with long hair, on either side with a row of six weak proclinate frontals and a strong, 
reclinate one above; ocellars and bristles of the vertex long. Cheeks a little more 
than one-third as wide as the ej^e-height, with black hair on the lowest two-thirds. 
Proboscis reddish, brown below; palpi pale reddish. Antennae reddish, the third 
segment broadly brown above; arista black, dark reddish basally. 

Thorax blackish and dark reddish. Mesonotum with three verj' broad, narrowlj" 
separated black vittae (mostly blackish), the pleura very broadly black in the middle 
and below; pollen whitish, mostly limited to the black areas, almost absent on the 
mesonotum except in front; metanotum shining black; scutellum shining reddish. 
Hair black, moderately long and abundant, the bristles limited to the sides and a 
prescuteUar row; scutellum bare except for the two pairs of strong marginals, gently 
convex. 

Legs reddish, the tibiae mostly ferruginous, the tarsi reddish with the apical 
two or three segments black. Hair black, abundant and moderately long on the 
femora. 

Wings hyaline, the extreme tip obscurely white; costal and subcostal cells dark 
brown; apex of the second vein surrounded by a small blackish spot; veins black, 
yellow basally except in front, and on the apex of the wing, the third and fourth veins 
convergent apically. Squamae and halteres white. 

Abdomen shining black, the basal two segments dark reddish. Hair abundant, 
moderately long. Genitalia small, 

Holotype. — Male, Globe, Arizona, March (D. K. Duncan). 

The color of the thorax will no doubt be found to be somewhat vari- 
able, so I have not described it in detail. 



22 


AMERICAN MUSEUM NOVITATES [No. 812 


TAC3aiNIDA£ 

Stunnia ballotii, new species 

Traces to inquinata Wulp in Coquillett’s key (1897) but differs in having a large, 
dense sexual patch on each side of the under part of the third tergite and the sides of 
the abdomen reddish. Length, 8 to 8.5 mm. 

Male. — Head black in ground color, white pollinose, front and the posterior 
orbits on the upper half or more with strong golden yellow tinge. Front about two- 
thirds as wide as one eye, the parafrontals at the middle wider than the frontal vitta; 
eight or nine pairs of frontals and a partial secondary row, the upper two reclinate; 
hair short and not abundant; orbitals and ocellars absent; outer verticals not de- 
veloped. A row of black hairs behind the occipital cilia on the lower half of the head, 
the occipital hair white. Cheeks about one-fifth as wide as the eye-height, with black 
hair. Parafacials narrowing below where thej" are more than half as wide as the 
third antennal segment; facial ridges bare except adjacent to the vibrissae. Palpi 
black, the apex more or less reddish below. Antennae black, thinly cinereous polli- 
nose, the incisures reddish, reaching almost to the vibrissae; third segment of moder- 
ate width, with parallel sides, the apex subtruncate; arista long and slender, thick- 
ened on the basal third and microscopically pubescent. 

Thorax cinereous pollinose; mesonotum with four narrow, blackish vittae. Four 
postsutural dorsocentrals and stemopleurals. Scutellum reddish yellow in ground 
color, the base darkened; four pairs of marginals, the apical pair decussate. 

Legs black, the posterior tibiae evenly ciliate anterodorsally, one of the bristles 
long; middle tibia with a single anterodorsal bristle; pulvilli as long as the apical 
tarsal segment. 

Wings cinereous hyaline; third vein with a single basal bristle. 

Abdomen black, the sides of the second and third segments reddish, cinereous 
pollinose, the first segment, apices of the following segments and a narrow median 
vitta rather shining, thinly brown pollinose. First and second segments each with a 
pair of median marginals, the third and fourth each with a row, the fourth with some 
scattered, short discals, particularly posteriorly. Under side reddish on the second 
and third tergites, the third with a large, rectangular sexual patch covering most of its 
surface. 

Ttpes. — Holotj'pe, male, and three male paratjTpes, San Pedro de Montes de 
Oca, Costa Bica, September 15, 1932 (Ed^r Ortiz); received from Charles H. Bal- 
lou. The species was reared from the pupa of a sphingid. 

Table op Species of the Males op Lixophaga Townsend 


1 . — With one or two pairs of proclinate orbital bristles 2. 

Without orbital bristles 7. 

2. — ^With two pairs of orbital bristles 3. 


With a sin^e pair of orbitals situated almotot in the frontal row. 

impatiens Curran. 

3. — Parafacial below much narrower than the third antennal segment 4. 

Parafacial as wide as the third antennal segment or practically so; pulvilli very 


s m al l plurribea Aldrich. 

4 — Pulvilli small 5 . 

Pulvilh almost as long as the fifth tarsal segment fascicUa, Curran. 
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5» Parafacials, below, about threo-fourtbs as wide as the third antennal segment. 

orbitalis Aldrich. 

Parafacials less than half as wide as the third antennal segment 6. 

0. — Parafacials about one-fouith as wide as the third antennal segment; apical 

cell closed in the wing-margin jennei Aldrich. 

Parafacials almost half as wide as the third antennal segment; apical cell open. 

mediocris Aldrich. 

7. — Sides of the abdomen broadly reddish diatraeae Townsend. 

Abdomen wholly blackish 8. 

8. — ^Front more than half as wide as one eye 9. 

Front much less than half as wide as one eye 10. 

9. — ^Pale abdominal fasciae narrow and sharply limited; front golden yellow. 

stenomae, n. sp. 

Pale abdominal pollen occupying at least the basal half of the intermediate seg- 
ments and not sharply limited, the hairs arising from dark spots. 

parva Townsend. 

10. — Veins at the base of the wings broadlj' yellowish variabilis Coquillett. 

Veins at the base of the wings black; squamae brownish; front very narrow. 

nignbasis Curran. 


Lixophaga stenomae, new species 

Black, the palpi and halteres yellow; abdomen rather narrow cinereous fasciate. 
Length, 5 to 5.5 mm. 

Male. — Front a little more than half as wide as one eye, golden pollinose, the 
frontal vitta deep black; ten pairs of frontaJs, the upper two reclinate, the next to the 
upper pair very strong; a row of tiny hairs on the parafrontals; ocellars long; outer 
verticals not clearly differentiated. Occiput cinereous white pollinose, the orbits 
golden yellow on the upper half, the black occipital cilia extending to the lowest 
fourth of the eye; pile white. Cheeks about one-fifth as wide as the eye-height, 
black-haired. Parafacials narrow, slightly widening above. Palpi dull yellowish. 
Antennae black, the third segment missing. 

Mesonotum with golden-yellow pollen, the vittae distinct; acrosticals and dorso- 
centrals 3-3; three pairs of marginal scutellars and a very weak, decussate apical pair; 
stemopleurals 2-1. Scutellum golden-yellow pollinose on more than the apical half, 
brown basally. 

Legs black, the pulvilli of median length. 

Wings cinereous hyaline, lightly tinged with brown in front. Apical cell ending 
a little before the wing-tip. Squamae whitish. Halteres yellow. 

Abdomen shining black, the basal third of the segments cinereous-yellow polli- 
nose above, cinereous pollinose ventraUy where the pollen expands to occupy most 
of the under surface; on the fourth segment the poUinose fascia is narrow in the mid- 
dle but expands strongly toward the sides. Abdomen without discaJs, the first and 
second segments each with a pair of marginals, the third and fourth each with 
a row. 

Female. — ^Front a little wider, gradually widening anteriorly, with two pairs of 
orbitals; outer verticals -well developed; third antennal segment reaching almost to 
the vibrissae, moderately wide; arista thickened on the basal fourth, short pubescent. 
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Pollinose abdominal bands wider, those on the second and third segments widened in 
the middle. 

Types.— Holot\T)e, male, and allotype, female, 8an Pedro de Montes de Oca, 
Costa Rica, September 15, 1932 (C. H. Ballou), ex Stenom species on avocado. 
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NEW ASILIDAE FROM THE SOUTHWESTERN UNITED 
STATES (DIPTERA) 

By a. Eabl Pritchabd^ 

One new genus and fourteen new species of Asilidae, from Arizona, 
New ]Mexico, and Oklahoma, as well as keys to several genera, are given 
in this paper. I am indebted to Dr. C. H. Curran for checking most of 
this new material. The types of the new species are deposited in The 
American Museum of Natural IDstory. 

OMNINABLAUT0S, NEW GENUS 

Form and structure as in Ablautua Loew, and separated from the other Nearctic 
genera of Das}"pogouinae lacking pulvilli, Hodopkylax James and Parataracticus Cole, 
by Ablautus characters. Differs from Ablautua by possessing a terminal clawlike 
spur on the fore tibia, and in view of this spur somewhat allied to Hodopkylax. The 
relationship of Omninablautus to Ablautus is parallel to that of Comantella Curran 
and Eucyrtopogon Curran. 

Head nearly twice as broad as high. Face and front moderately wide, their sides 
subparallel, slightly and broadly convergent below level of antennae. Mystax dense, 
reaching nearly to the antennae and concealing the flattened face. Antennae short 
and slender; basal two segments short, subequal, bearing long bristles below; third 
segment one and one-half times as long as the first two combined; style short with a 
tiny apical spine. Ocellar tubercle large and bristly. Thorax quite bristly; hind 
margin of scutellum with several pairs of bristles. Abdomen rather narrow, convex 
dorsally, gently tapering; segment one very short, segment three with a transverse 
furrow near base. Male genitalia small; ovipositor with a terminal circlet of spines. 
Legs bristly; terminal spur of front tibia long and crooked; claws long and slender; 
pulvilli absent. Wings with posterior cells widely open, the anal cell closed at the 
margin. 

Genotype. — Omninablautus arenosus^ new species. 

Omninablautus arenosus, new species 

Black in ground color, the abdomen, except base, and legs for the most part red- 
dish; pollen and vestiture white or yello^sish. Length, 5 to S mm. 

Male. — Head densely white pollinose, yellowish above occipital foramen. An- 
tennae black with basal segments reddish inside; thinly covered with pollen. Hear 
of head with a row of white occipito-orbital bristles, the lower sides of the occiput 
pilose. 

Thorax thickly cinerous pollinose; pronotum, mesonotum behind the transverse 


^ Oklahoma Agricultural and Mechanical College. 
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suture, and scutellum yellov^ish pollinose; bisected by a row of white hairs and bor- 
dered on either side by a row of long yellowish bristles. Scutellum with two to four 
pairs of bristles on the hind margin. 

Coxae colored like the thorax, legs otherwise yellowish; trochanters and tarsi 
brownish; apices of the tibiae dark brown. Legs covered with white bristles and 
large appressed hairs; claws, terminal spur on front tibiae, and apical spine on middle 
tibiae, black. 

Wings hyaline, veins yellow basally. 

Abdominal segments 1-3, except front border of 2 and a pair of large basal spots 
on 4, black, otherwise reddish; 2-6 completely covered with silky white pollen; 7, 8, 
and appendages shining. Sides of abdomen bearing stout setae, 2 and 3 with lateral 
bristles. A double transverse row of small black spots in the furrow across base of 
3; an indentation usually present across beveled base of 2. 

Pemale. — Similar to the male, usually larger. Posterior margin of abdominal 
segment 3 usually red in ground color, basal black spots on 4 reduced and widely 
separated, or absent. A pair of basal, non-poUinose semicircular spots present on 
4 and 5, less widely separated on the latter segment; 6-8 shining except lateral polli- 
nose margins of 6; spines of ovipositor black. 

Types. — ^Holotype, male, Artesia, New Mexico, August 30, 1934 
(A. E. Pritchard). Allotj’pe, female, same data as holotype. Para- 
types: 8 males, 5 females, same data. 

This fast-Apng little species was taken on bare stretches of sand in 
compan}^ with Hodophylax aridus James, and the apiocerid, Apiocerus 
augur Osten Sacken. 


Heteropogon Lobw 
Table op Species 


1. — Scutellum and face yellow vespoides Bigot. 

Scutellum and face black in ground color 2. 

2. — Basal four abdominal segments wholly black in ground color 3. 

Third and following segments mostly reddish or with the apices broadly 
reddish 12. 


3. — Wings brown on the apical half 4. 

Wings never wholly brown on the apical half 6. 

4. — Mesonotal vittae dull blackish macerinus Walker. 

Mesonotal vittae shining phoenicurus Loew. 

6. — ^Wings brownish on the basal half or more ludius Coquillett. 

Wings either pure hyaline or with the cross-veins and furcations brown 6. 

6. — ^Wings whoUy hyaline 7. 

Wings with the cross-veins clouded 10. 

7. — ^Abdomen cinereous except the genitalia wilcoxi James. 

Abdomen not wholly cinereous 8. 

8. — ^Abdomen with the segmental apices broadly cinereous pollinose. . lavius Loew. 

Apices of the segments at most pollinose laterally 9. 


9. — ^Veins yellowish; abdominal segments whitish pollinose posteriorly 

john8mi^s,6k. 
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Veins brown; dorsum of the abdomen black-haired except at the aides. 


senilis Bigot. 

10. — Legs black; mystax black below nigripes Jones. 

Tibiae reddish yellow 11 . 

11. — Mystax wholly white paurosoinuSy n. &p. 


Mystax black on at least the lower half, wholly black in the male . cur rani, n. sp. 

12. — Abdominal segments black with the apices broadly reddish, 

rubrifasdatus Bromley. 

Abdomen differently colored, usually mostly reddish with blackish 
spots laterally 13. 

1 3. — ^Wings almost uniformly smoky gray; first segment of front tarsus of 

male without dense white pile rubidus Coquillett. 

Wings brownish, darker on the apical half; basal segment of front tar- 
sus of male bearing dense, white pile 14. 

14. — ^Anterior four femora black except at apex patruelis CoquiUett. 

Anterior four femora yellowish below, black above spatulatus, n. sp. 

This key was kindl}- drawn up by Dr. C. H. Curran, in whose honor 
I have named the following species. 

Heteropogon currani, new species 

Black; tibiae and tarsi reddish; head, thorax, and sides of abdomen brown and 
gray pollinose. Wings hyaline, the cross-veins clouded. Length, 10 to 17 mm. 

Male. — Head brown pollinose, the pollen of the posterior orbits dense, light 
yellowish. Antennae, palpi, and proboscis black. Pile and bristles of front, face, 
antennae, and palpi black. Mystax above thinly pilose, rarely with a few white 
hairs; bristly below. Ocellar bristles yellowish; occipito-orbital bristles usually for 
the most part black; rear of head densely white pilose. 

Thorax brown pollinose, covered with white pile. Three broad stripes on 
mesonotum darker, but little differentiated; median stripe long, usually divided in 
front, interinpted behind; lateral stripes shorter, narrowly interrupted at the trans- 
verse suture. The area in front of the lateral stripes on each side of the median 
stripe is usually lighter and notably pilose. Pleurae and coxae cinereous pollinose. 
Mesonotal bristles long, black or yellow. Scutellum white pilose on apical half, its 
margin with two pairs of bristles. 

Legs black, tibiae and tarsi reddish. Femora black-haired above, white pilose 
beneath; tarsi black-haired, the metatarsi above sparsely clothed with appressed 
silvery hairs. Black brush present on middle tibia, small and occasionally reduced 
to a few black scalelike setae. 

Wings hyaline, extreme base brown as far as humeral veinlet, cross-veins and 
furcations clouded with brown. 

Abdomen black; brown pollinose on lateral margins of 2-fi, and rarely extending 
across the dorsum as a narrow basal line; lateral apices of 2^ or 6 triangularly 
gray pollinose, often with a yellow tinge. Tergum with short black setae; lateral 
apices and rarely posterior margins of 2-5 yellow setiferous; lateral margins and 
venter white pilose, thick basally. Appendages, segments 8 and 7 often reddish 
brown. 

Female. — Similar, upper half of mystax, hairs of front, and all of occipito-orbital 
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bristles white or pale yellowish. Black brush on middle tibia lacking. Ovipositor 
shining black. 

Types. — ^Holotj^pe, male, Stillwater, Oklahoma, October 8, 1934 (A. 
E. Pritchard). Allot}T)e, female, same data. Numerous paratypes, 
September 15-October 29, Stillwater (A. E. Pritchard). 

Found abundantly on the tips of dead twigs, feeding mostly on chinch 
bugs. Males were seen more often with their face in the abdominal 
plumose hairs and anal spines of the female than in copulation. Several 
ovipositing females were observed on the ground under the trees. A 
suitable place was carefully felt out with the abdomen and the ovipositor 
worked into the loose loam. After laying a single egg, the ground was 
patted down vdth the tip of the abdomen and a new locality selected 
near by. 


Heteropogon paurosomus, new species 

A small xmique species sharing with currant the black body and hyaline wings 
with clouded cross-veins. Length, 8 to 9 mm. 

Male. — Head covered with white pollen except vertex which is brown pollinose. 
Hair and bristles of head white; mj'stax rather dense, silky above; rear of head moder- 
ately pilose. Antennae black, brown pollinose; style short, two-thirds the length 
of segment 3. 

Thorax light gray pollinose, the three mesonotal stripes broad and dark, brown 
pollinose except median stripe anteriorly. Clothing of thorax white with the pro- 
notal, posterior mesonotal, and scutellar bristles black, or all wholly white. Scu- 
tellum in part shining black, without hairs; two pairs of bristles on the posterior 
margin. 

Legs black, apices of femora, tibiae, and tarsi yellowish red, the tarsi brown 
apically. Femora white-haired above, nearly bare below. First tarsal segments 
thinly clothed above with appressed white hairs, the fore metatarsi with additional 
longer and denser white hairs externally. Spines of tibiae for the most part white, 
those of tarsi mostly black. Middle tibiae without black brush. 

Wings hyaline, the cross-veins and furcations, especially costaUy, clouded with 
brown. 

Abdomen shining black with a bluish tint, the genitalia, segment S, and the 
posterior borders of apical segments reddLsh, or entirely black. Dorsum moderately 
clothed with short white hairs. Sides of segments 2-5 beset with short white spines; 
lateral apical comers of these segments with a patch of white pollen. Sides and 
venter white pilose, that of apical segments often yellow. 

Female. — Similar, clothing of abdominal tergum scant, and clouding of wings 
more extensive. 

Types. — ^HolotyT)e, male, Tuscon, Santa Catalina Mts., Arizona, 
August 22, 1934 (A. E. Pritchard). Allotype, female, same data as 
holo t 3 T)e. Paratypes : 1 male, 1 female, same data; 4 males, Oracle, 
Arizona, August 23, 1934 (A. E. Pritchard). 
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The Tuscon specimens were taken with Buckellia, occurring on the 
tips of dead twigs in the usual Heteropogon fashion. 

Heteropogon spatulatus, new species 

Thinly pilose; abdomen and legs largely yellowish; abdomen spatulate in male. 
Length, 10 to 11 mm. 

Male. — Head black, covered with whitish or pale yellow pollen and clothed with 
w'hite hairs and bristles, the front, however, brown pollinose and black-haired. Mys- 
tax thinly pilose, oral margin with much longer bristles. Eear of head moderately 
pilose with a few scattered black hairs. 

Thorax gray pollinose; three broad mesonotal stripes dark, brown pollinose, 
the middorsal stripe especially contrasting. Pile sparse, the dorsum nearly bare. 
Bristles all or for the most part white. Scutellum except pollinose base, polished 
blue-black, with a single pair of marginal bristles. 

Legs yellowish red, anterior four femora black above, posterior femora black on 
apical two thirds, paler ventrally; tibiae darker apically, the posterior tibiae stout, 
nearly black on ventral half and apex; tarsi with apical segments dark brovrn; 
Femora thinly white-haired above, nearly bare below; tibial bristles black and white; 
tarsal clothing black except fore metatarsi which have appressed white hairs above, 
and a dense, long white brush externallj". Middle tibiae with anterior side densely 
white-haired, a conspicuous black patch just below the middle. 

Wings hyaline on basal half, brownish on apical half except an area through discal 
cell and third and fourth posterior cells which is clear. 

Abdomen for the most part j^ellowish, segment 1 and a dorsal pair of extreme 
basal spots on 2 shining metallic blue-black; sides of 2-6 marked with black, more 
extensive posteriorly; dorsum of 5 and 6 and small basal spot on 7 brownish. Dor- 
sum and sides sparsely setiferous, the setae on 1-3 and 8 yellow, on 4r-7 nearly all 
black. Sides on 1, lower margin and apical triangle on other segments white polli- 
nose, though small on 6-7; venter 1-4 white pollinose. Sides of 1 white pilose and 
bristly, abdomen otherwise with but a few* long hairs on lateral margins and venter. 

Female. — Similar to the male, but a greasy specimen. The abdomen is not 
coarctate and the apical half of the wings is smoky gray rather than brownish. 
Front white-haired. The abdomen has a dorsal triangle on basal three-fourths of 
segment 2, colored similar to 1; bases of 3-5 and apical spot on 8 brown; 5-6 not 
darker than other segments. Spines of ovipositor black. 

Types. — Holotype, male, Hayden, Arizona, August 20, 1934 (A. E. 
Pritchard). Allotype, female, Oracle, Arizona, August 23, 1934 (A. E. 
Pritchard). 

The male was taken in the shade of the trees on the banks of the Gila 
River in company with Ommatius mcculatus Banks, whose general hab- 
its it seemed to share. 


Buckellia Curran 

A little known southwestern group of this genus is characterized by 
having the abdomen black in ground color with the i&rst five segments 
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wholly pollinose. The following key will separate members of this 
group. Buckellia clausa Coquillett, which is not included although the 
abdomen of the female is pollinose for the most part, may be distin- 
guished by ha\ing the tarsal segments yellow basally rather than black. 


1. — ^Anterior caUi bearing five or six bristles drakei, n. sp. 

Anterior calli onlj" pollinose 2. 

2. — Scutellum with a single pair of marginal bristles 3. 

Scutellum with more than two marginal bristles 5. 

3. — ^Pollen of abdomen uniformly cinereous stylosa Curran. 

Pollen of abdomen brown on dorsum 4. 

4. — Dorsum of abdomen uniformly brown pollinose hesperia^ n, sp. 

Dorsum of abdomen brown pollinose with segmental apices broadly cine- 
reous poUinosa Curran. 

5. — Fore tibiae black vera, n. sp. 

Fore tibiae reddish yellow on basal three fourths 6. 

6. — ^Abdomen with dorsum uniformly brown pollinose lutzi Curran. 

Abdomen cinereous pollinose with dorsal brown fasciae, male, or indica- 
tions of such, female ivilcoxij n. sp. 


Buckellia drakei, new species 

Black, cinereous and rusty-brown pollinose, the abdomen with brown fasciae; 
anterior tibiae in part reddish yellow. Length, 8 mm. 

Male. — Head cinereous pollinose, vertex thinly so and with a brownish tinge; 
face and posterior orbits silky white. Oral margin with a row of white bristles form- 
ing the small mystax, face with fine white hairs scattered nearly to the antennae. 

Thorax cinereous pollinose, mesonotum with median stripe and three large spots 
on either side rusty brown. Dorsum with conspicuous appressed white hairs ; bristles 
yellowish, the anterior calli bristly. Scutellum with 2 pairs of marginal bristles. 

Legs black; middle tibiae brownish basally; fore tibiae with basal two thirds 
reddish yellow. Clothing of legs white except for black ventral bristles on tarsi. 

Wings hyaline, tinged with flavescence on apical half. 

Abdomen wholly pollinose, base of segment 2, basal two thirds of 3-7, and 8 
brown; dorsum otherwise, lateral margins and venter cinereous. Setae on dorsum 
brown, on sides white; bristles of diminishing size on sides of 2-4. 

Holotype. — Male, Oracle, Arizona, August 23, 1934 (C. J. Drake). 

This species is named In honor of its collector, Dr. Carl J. Drake, who 
made possible th e collection of most of the material for this paper. 

Buckellia stylosa Curran 

CuBKAN, 1931, Amer. Mus. Novit., No. 487, p. 7. 

Black, uniformly cinereous pollinose; mesonotal vittae bare, shining 
black; apex of femora and tibiae except apex, reddish yellow. Known 
previously from a single female from Woods Co., Oklahoma. I have 
found this species in numbers in the panhandle near Boise City where it 
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was seen on tall dead weeds along the river sands, but not associated with 
the tip of bare tvigs like other species of this group. The male is simi- 
lar to the female, the abdomen wholly poUinose in this sex. The an- 
tennal style in this species is somewhat variable and is usually but a little 
longer than the first segment. 

Buckellia poUinosa Curran 

Curran, 1930, Amer. Mus. Novit., No. 415, p. 10. 

Black, gi*ay poUinose; abdomen with dorsum brown poUinose, the 
sides broadly and the broad apices of the segments gray poUinose; 
wings hyaline or with a brownish-yeUow tinge. Known from the 
mountains of southern Arizona. 

Buckellia hesperia, new species 

Similar to pollinosa Curran, but the thorax more coarsely poUinose, the abdomen 
uniformly brown poUinose above, and the wings yeUowish brown on apical half. 
The pale poUen has a bluish tinge. Length, 8 to 10 mm. 

Male. — Head black, covered with cinereous poUen, thin on vertex, shining white 
on face. Mystax a single row of oral bristles. Hairs of face sparse and very small; 
occipital hairs very fine; occipito-orbital bristles weak. 

Thorax black, bluish-gray poUinose. Mesonotum with the median stripe, which 
is widened in front, abbreviated behind, and two isolated spots on each side brown, 
sparsely clothed with short, unnoticeable, white setae and a few white bristles pos- 
teriorly. Each posterior caUus with a single long bristle, hind margin of scuteUum 
with a pair of smaU bristles. 

Legs black, basal three-fourths of tibiae reddish yeUow; clothing white or pale 
yeUowish. 

Wings hyaline, the apical half yeUowish brown although the tip is paler. 

Abdomen whoUy pollinose, color of dorsum uniformly brown; broad sides and 
venter concolorous with thoracic pleurae. 

Female. — SimUar, dorsum of abdominal segment 7 and aU of 8 shining black. 

Types. — Holotype, male, Tuscon, Arizona, August 22, 1934 (A. E. 
Pritchard). Allotype, female, same data as holotype. Paratjrpes: one 
male and one female, same data. 

Buckellia lutzi Curran 

CuKEAN, 1931, Amer. Mus. Novit., No. 487, p. 7. 

Black, covered with cinereous pollen, mesonotal vittae and dorsum of 
abdomen brown; scutellum bearing six marginal bristles; tibiae reddish 
yellow on basal three-fourths. Described from a single male, Regnier, 
Colorado (extreme end of Oklahoma panhandle), and recorded from 
Texas by Bromley. 
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Buckellia vera, new species 

Very similar to lutzi Curran, differing mainly by the legs being nearly all black. 
The hind margin of the scutellum has typically two pairs of bristles instead of three, 
although one specimen has an imperfectly formed third pair. Length, 8 mm. 

Female. — ^Head cinereous white poUinosc, front and vertex tinged with bro^vm. 
Mystax a single row of white bristles; fine hair sparsely scattered over face. Anten- 
nae black, thinly gray and brown poUinose; style strongly tapering and yellow on 
apical half. 

Thorax gray poUinose, mesonotal vittae brown; median stripe widened in front, 
abbreviated behind; lateral stripes short, divided at the transverse suture. 

Legs black with base of middle tibiae and basal half of hind tibiae dark reddish 
brown. 

Wings hyaline with the apical half tinged with yeUow. Halteres yellowish. 

Abdomen cinereous poUinose with the upper surface uniformly browm except 
dorsum of segment 7 and aU of 8 which is bare and shining black. 

Types. — ^Holot\T)e, female, Tuscon, Arizona, August 22, 1934 (A. E. 
Pritchai'd), Paratype, female, same data. 

Buckellia wilcoxi, new species 

Similar to lutzi Curran, but the apices or most of the dorsum of the abdominal 
segments grajish like the sides and venter. The antennae are slenderer than in 
either lutzi or vera. Length, 8 mm. 

Male. — Head cinereous poUinose, thinner on vertex; mystax composed of 
several mixed rows of long bristles and hairs; hairs on face longer than usual. An- 
tennae black, browm and white poUinose; style with apical half yellowish. 

Thorax grajish poUinose, brow’nish on dorsum. Three mesonotal stripes with 
poUen worn off, but not the short white hairs; vittae thus formed dull black and not 
shining as in stylosa. ScuteUum grayish ochreous with three pairs of marginal 
bristles. 

Legs black, basal two-third.s of hind tibiae and basal three-fourths of other tibiae 
reddish yeUow. 

Wings hyaline with a light flavescent tinge. 

Abdomen with dorsum brown poUinose, segment 2, broad apices of following 
segments, sides, and venter gray. Short white setae are quite noticeable over tergum. 

Female. — Similar to the male, but with only light brown basal markings on the 
abdominal segments; poUen nearly worn off dorsum of 6; dorsum of 7 and all of 8 
shining black. 

Types. — ^Holotype, male, June 24, 1934, Kenton, Oklahoma (A. E. 
Pritchard). AUotyqD^, female, same locality, June 21, 1934. 

This species is named in honor of Mr. Joseph Wilcox from whom I 
have received much material used in these studies. 

Ommatlus parvulus Schaeffer 

ScHAEPPBB, 1916, Jour. New York Ent. Soc., XXIV, p. 69. 

I took several females of this species in the Huachuca Mountains, 
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Arizona (type locality). In Curran's key to Ommatius (Amer. Mus. 
Notnt., No. 327, 1928), parvulus will run to tibialis from which species 
it is immediately separable by the black femora. 

Ommatius bromleyi, new species 

Black and yellowibh in ground color, ochreous and brown poUinobe; legs largelj" 
yellomsh. Length, 11 to 12.5 mm. 

Female. — Head black, white poUinose, front and vertex with an ochreous tinge; 
bristles and hairs white, a pair of long bristles on mystax above and the ocellar bristles 
black; occipital cilia sometimes black. Antennae black, the basal segments yellow- 
ish or reddish; third segment one and one-half times as long as broad. 

Thorax black in ground color, the calli, base of scuteUum, pleurae broadly, and 
coxae reddish; covered with ochreous pollen; mesonotal vittae brown, somewhat 
rubbed oE. L^sual four bristles on sides of posterior half of mesonotum black; 
dorsocentrals present onlj' as several small posterior setae; mesonotal hairs lacking. 
ScuteUum sparsely covered with small fine hairs; scutellars absent. 

Legs yeUowish; dorsal apex of middle femora, apical two-fifths of hind femora 
especiaUy dorsaUy, apex of hind tibiae, and tarsi except most of basal segment, dark 
brown. Middle femora with an anteroventral oblique row of 4 or 5 strong black 
bristles, and a row of weak white posteroventral bristlcss and hairs. Posterior femora 
with a row of 6-8 black anteroventral bristles, and a posterior row of 5 similar bristles, 
a long white bristle present between the two basal bristles of the latter row. 

Wings hyaline, the apex grayish. 

Abdomen black with most of segment 1, venter, dorsal spots, and segment 8 red- 
dish; thinly grayish poUinose, a large spot on each segment covering most of its dor- 
sum, brown poUinose. Hair short, yeUowish, broTni on dorsum of subapical two or 
three segments. Segment 8 and genital valves shining reddish. Abdomen not at all 
spatulate, only very slightly narrowed near base. 

Types. — ^Holotype, female, San Carlos, Aidzona, August 19, 1934 
(A. E. Pritchard). Paratype, female, same data. Taken in the shade 
of trees along a spring-fed stream in an Arizona desert. 

This species is named in honor of Mr. S. W. Bromley, who has been 
of much assistance in my work on Asilidae. 

0. bromleyi is related to spatulatus Curran (Brazil) but is readily 
distinguished by the nearly yellow legs and non-spatulate abdomen of 
the female. A weak pteropleural bristle is apparent on one side of one 
of the specimens and, if considered as ha\dng such, will run to couplet 14 
of Cun*an's key where it disagrees with both alternatives by having the 
tarsi yellowish basally and otherwise dark brown. 

MALLOPHORINA CURR.AX 

Two Arizona species that I have of this genus are closely related to 
guildiana WiUiston, but certainly distinct from that species. The 
condition of the first posterior cell being open or closed affords an easy 



10 


AMERICAN MUSEUM NOVITATES [No. 813 


means for the separation of these and the allied species, acra Curran, 
and a unique new species from New Mexico. M. guildiaTia may rarely 
be an exception to this, since Williston describes it as having this cell 
closed or nearly so. 

In Oklahoma, acra occurs commonly’- over the state except the western 
part of the panhandle; guildiana is found only at the extreme end of the 
panhandle. On this basis, I would not expect the true guildiana to be 
found in North Carolina as Williston^s description indicates. 

Table of Species 


1. — ^Femora black basally 2. 

Femora broadly reddish basally 3. 

2. — Posterior tibiae black-haired dorsally on whole length, .laphroides Wiedemann. 

Posterior tibiae j’ellow-haired on basal half clausicella Macquart. 

3. — First posterior cell closed and petiolate 4. 

First posterior cell wide open 6. 

4. — Posterior femora with long black hairs below acra Curran. 

Posterior femora with pile wholly yellow 5. 

5. — Tarsi black; middle tarsi of female black-haired priidens, n. sp. 

Tarsi reddish yellow; middle tarsi of female yellow-haired, .guildiana Williston. 

6. — Mesonotal bristles mostly black; male genitalia reddish yellow, yellow- 

haired frustra, n. sp. 

Mesonotal bristles and hairs whitish; male genitalia black, densely sil- 
very haired above pidchra, n. sp. 


Mallophorina prudens, new species 

Smaller than guiMiana, lighter and less pilose; tibiae of male and tarsi of female 
much more extensively black-haired. The wings are considerably lighter than in that 
species. Length, 8 to 11 mm. 

Male. — ^Head cinereous pollinose, thinner on front and vertex; bristles and 
pile white, yellowish on vertex, sometimes partly black on front. Mystax rather 
dense, the lower oral comers with black hairs; palpi with black and white hairs. 
Antennae black, basal segments and style reddish brown; style slightly shorter than 
third segment. 

Thorax cinereous pollinose with an ochreous tinge; mesonotum with a darker 
geminate median stripe and a short, divided median stripe on each side. Pile 
whitish, yellowish and short on the mesonotum where the bristles and sometimes the 
hairs on the posterior half are in part black. 

Legs reddish yellow; front femora usually with a dorsal black stripe on apical 
half; middle femora black above except at base; hind femora black on apical two- 
thirds ; apex of hind tibiae and all the tarsi black. PaJe hairs for the most part white ; 
black hairs on venter and dorsal half of front tibiae, venter, and most of dorsum of 
middle tibiae, apical half and sometimes venter of hind tibiae. 

Wings nearly hyaline, lightly washed with brown. First posterior cell long 
petiolate apically. 

Abdomen black, gray x>ollinose on narrow posterior margins of the segments. 
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broadly on sides and venter; black of dorsum sharply differentiated. Pile white on 
fir&t segment and apex, otherwise dull yellow. 

Female. — Similar, mj'stax and palpal hairs all white; anterior four tibiae pale- 
haired or with a few black hairs at dorsal apex of middle pair, hind tibiae with apical 
third black-haired; front tarsi with hairs mostly pale. 

Types. — ^Holotype, male, Oracle, Arizona, April 23, 1934 (A. E. 
Pritchard). AUotj^je female, Whiteriver, Aiizona, August 18, 1934 
(A. E. Pritchai’d). Paratypes: one male, two females, Oracle, and one 
male, Whiteriver, same data respectively. 

Mallophorina frustra, new species 

Differs from guildiana and prudens by having the first posterior cell open, the 
wings considerably darker, and the lower part of the mystax black in the male. 
Length 9.5 to 11.5 mm. 

Male. — Head gray poUinose, ochreous on vertex; pile and bristles white, yellow 
on vertex and black on front, lower part of mj'stax, and palpi. Hairs of mystax 
fine, not veiy^ thick. Antennae black, black-haired on basal two segments; style 
two-thirds to three-fourths as long as third segment. 

Thorax cinereous brown poUinose, darker on dorsum ; yellowish pilose. Mesono- 
tum with bristles black and with black hairs posteriorly. 

Femora reddish yellow, black above, the hind pair black except narrowly on 
base and venter; yellowish pilose, usually with long black hairs below on posterior 
femora. Tibiae yeUowish, reddish yeUow apicaUy. Anterior tibiae when viewed 
from in front with long white hair externally, and shorter yellow hair on inner half, 
black on apical fourth or less; a few long black back hairs usuaUy present in front 
and behind. Other tibiae yeUow-haired; middle tibiae with black hairs at apex in 
front, and usuaUy with a few’ black hairs along dorsum and venter; hind tibiae with 
apical third to two fifths black-haired, usually with ventral black hairs and several 
black dorsal bristles in the yeUow of basal part. Tarsi reddish brown, black-haired. 

Wings rather dark brown, especiaUy along the costa. First posterior cell 
apicaUy narrowed, but open. 

Abdomen black on dorsum; narrow posterior border of each segment, broad 
sides, and venter cinereous brown poUinose. PUe yeUow, paJer on first segment. 
Genitalia reddish yeUow. 

Female. — SimUar, the pile generaUy paler; mystax, and usuaUy palpal hairs 
pale; femora and tibiae with clothing nearly aU pale; hairs of front tibiae not differen- 
tiated in male; black hairs of hind tibiae restricted to apical fourth; pale hairs on 
front, middle, and sometimes posterior tarsi. 

Types. — ^Holotype, male, Tern (south of Whiteriver), Arizona, Au- 
gust 19, 1934 (A. E. Pritchard), Allotype, female, same data. Para- 
types: two males, two females, August 18, Whiteriver, Arizona (A. E. 
Pritchard). 

Mallophorina pulchra, new species 

Distinguished from aU other species in the genus by the dense appressed white 
hairs on the male genitalia. Length 10 to 11 mm. 
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Male. — Head cinereous pollinose; hairs and bristles white or pale yellow, only 
the second antennae segment with black hairs. Mystax long and dense, extending 
to the antennae and completely concealing the face W’hen viewed from in front. 
Antennae black; arista as long as third segment. Eyes green in life. 

Thorax gray pollinose, dorsxmi darker; covered with white or pale yellow pile; 
mesonotal bristles w'hite or pale yellowish. 

Legs orange-yellow, the coxae, trochanters, apical third of middle femora, apical 
half of hind femora, broad apex of hind tibiae, and tarsi all black. Femora bright 
yellow pilose, outer apex of posterior pair black-haired; usual spinelike bristles on 
middle and hind femora black. Tibiae w'ith long yellow pile, the posterior pair 
black-haired on apical half with a dorsal row of black bristles and a few black hairs. 
Anterior tarsi with yellowu^h hairs, tarsal clothing otherwise black. 

Wings clear browm, somewhat darker along costa. First posterior cell widely 
open at margin, and but slightly narrowed. 

Abdomen cinereous pollinose with a dorsal rounded, non-poUinose spot over 
basal two-thirds of each segment; posterior margin of each dull black fascia thus 
formed narrowly margined with brown pollen. A midventral stripe is similarly dull 
black. Pile whitish on first segment, otherwise yellow, especially bright on the sides. 
Genitalia black, bearing dense, appressed w'hite pile above. 

Female. — Similar, the pile of the body and legs white; hind femora without 
black hairs at apex; hind tibiae with black hairs, or not, over the apical third. Ovi- 
postor black, genital valves dark browm. 

Types. — ^Holotype, male, August 29, 1934, Carlsbad, New Mexico 
(A. E. Pritchard). Allotype female, and four paratype males, same data. 

Promachus oklahomensis, new’ species 

Closely allied to fitchii Osten Sacken, but lighter, the body nearly grayish and 
wings nearly h 3 ’aline; graj’ shadow in the first submarginal cell distinctly narrow’er 
than the marginal cell. The male genitalia lacks the median projection near the 
upper inner edge of the outer forceps at the middle w^hich is present in fitchii. Length, 
21 to 29 mm. 

hI.\LE. — ^Head black, density yellowish-gray pollinose; clothed with light yel- 
lowish bristles and hairs; occipital cilia sometimes partlj’ black. Antennae black, 
first segment in part reddish; stjde dark reddish, about as long as antennae. Palpi 
dark reddish brown, bristly. Eyes emerald green in life. 

Thorax yellow’ish-gray pollinose, the me'^onotum with a darker geminate median 
stripe wide in front, and a wide stripe on each side. Hairs and bristles whitish or 
pale 3 ’ellowish, a few’ of the pronotal bristles rareh’, short setae over the mesonotum, 
mesonotal bristles for the most part, and several of the scutellar bristles black. 

Legs black, the femora behind, tibiae, and tarsi reddish; clothed with recum- 
bent whitish hairs and black and w’hitish bristles. 

Wings nearly hyaline, lightly w’ashed with brown. Shadow in the first sub- 
marginai cell narrower than the marginal cell. 

Abdomen graj’ pollinose with a middorsal row of dark spots, covered with whitish 
hairs; segment 8 with black hairs. Genitalia reddish, nearly black dorsally, as 
long as segments 6, 6, and 7 combined; pale-haired, w’ith dense, silver}’ appressed 
hairs above, the dorsolateral comers black-haired on apical half. 
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Female. — [Similar, ovipositor black. 

Types —HolotjTpe, male, Kenton, Oklahoma, June 26, 1933 (A. E. 
Pritchard). Allotype female, same data. Psa'Btypes: 33 males, 26 
females, same locality, June 22-29, 1933; one male. Granite, Okla., 
July 9, 1934 (A. E. Pritchard). 

This species is a western equivalent to fitchii. It was found com- 
monly in an open gully filled with cat-tails, firing with a high-pitched 
buzz, and prejdng voraciously. Prey included acridids, vdnged ants, 
a bombjdiid, a small cicada, and a scarab. 

Proctacanthella jamesi, new species 

Easily recognized from other members of the genus by a middorsal row of con- 
trasting dark spots on the abdomen. Male genitalia with a posteriorly directed fan 
of long bristles on either side of the ninth stemite. Length, 19 mm. 

Male. — Head black, densely white poUinose, the vertex broadly ochreoub; hairs 
and bristles white, pale yellow on vertex. Mystax dense, with longer bristles below; 
front with a dense patch of hairs on either side. Antennae black, tip of basal seg- 
ment and second segment reddish; third segment as long as first two together, style 
slightly shorter than third segment, hairs on basal segments mostly white. 

Thorax black in ground color, the anterior calli and pleurae posteriorly reddish. 
Covered with yeUowish-gray pollen with three brown stripes over the mesonotum, 
the middorsal stripe bisected, wide and contrasting. Vestiture white, a few of the 
mesonotal setae black. 

Legs reddish, black above on anterior four femora, and in front on hind femora, 
also with a black anterior streak on middle tibiae; covered with recumbent white 
hairs; bristles w’hite except the short ones on the venter of the tarsi which are brown 
or black. Claws black, reddish basally. 

Wings hyaline, veins brown. Halteres yellowish red. 

Abdomen reddish in ground color on the broad apices of the segments, venter and 
posterior segments; covered with light gray pollen, tinged with ochreous; a middorsal 
dark brown spot on each segment except 7 and S. Clothing white, the setae on the 
brown spots brown. Grenitalia reddish, thinly pollinose and white pilose; a fan of 
bristles on a tubercle on each side of the ninth sternite is posteriorly directed and 
curved upward; ninth sternite truncately produced at apex. 

FEMALB.-“Siimlar, the middorsal, abdominal spots narrower. 

Types.— Holotji)e, male, Kenton, Oklahoma, June 22, 1933 (A. E. 
Pritchard). Allotype female and one pai*atjT)e male, same data. 
Paratype, male, Trinidad, Colorado, June 7, 1932 (C. R. Jones), in the 
collection at Colorado Agricultural College, Fort Collins. 

Named in honor of Mr. M. T. James, to whom I am grateful for 
assistance and encouragement in my work with this group. 
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RESULTS OF THE ARCHBOLD EXPEDITIONS. NO. 6 

TWENTY-FOUR APPARENTLY UNDESCRIBED BIRDS FROM NEW 
GUINEA AND THE D’ENTRECASTEAUX ARCHIPELAGO 

By Eenst Math and A. L. Rand 

The foIlo\\"ing new forms have been discovered in the course of work- 
ing out the collection made by the 1933-1934 Expedition to Papua. 
This expedition was financed, organi 2 ed, and led by ]Mr. Richard Arch- 
bold, Other collections which were studied at the same time and in 
which some of the new forms were found are: (1) A collection made by 
Mr. J. T. Zimmer in 1920 and 1921, in southeast New Guinea; (2) a col- 
lection made by RoUo H. Beck in 1928 and 1929, at Samarai and in the 
Huon Peninsula of New Guinea; and (3) the collection made by the 
WTiitney South Sea Expedition (Hannibal Hamlin) in 1928 and 1929, in 
southeast New Guinea and the D^Entrecasteaux Ai’chipelago. 

One new species is described. Three of the twenty-four subspecies 
are from the D'Entrecasteaux Archipelago; two are from the Huon 
Peninsula ; eleven from the lowlands of south New Guinea ; and eight are 
from southeast New Guinea. Four of the new southeast New Guinea 
subspecies are altitudinal representatives of lowland forms. Three of 
the south New Guinea races belong to species that have hitherto not been 
recorded for New Guinea. 

Sjmoicus ypsilophorus mafulu, new subspecies 

Type. — ^No. 419320, American Museum of Natural History; cf ad ; Mafulu, 
Central Division, Territory of Papua; October 19, 1933; Richard Archbold and A. L. 
Rand. 

Dlignosis. — This mid-mountain race is distinguished from the other New 
Guinea races by its size, which is intermediate between that of the alpine and the 
lowland forms. The male differs from the male of plu mheus in the much more heavily 
barred under parts and the more definite^" patterned upper parts. On these, the 
gray areas are reduced, as are the rufous streaks, while the white shaft-streaks are 
wider and more numerous than in plurribeita. 

The females differ from plumhem in the darker, richer, olive-brown color, the 
increase of the size of the dark markings above, and in the increase of barring and the 
reduction of the vinaceous color of the under parts. 

Measubbmb2^ts. — Wing: cf ad. 90, 90, 91, 95, 95, 96, 97; 9 ad. 89, 90, 91, 91.6, 
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93. (plumheus has a wing, cf ad., 85-94.) 

Material. — Mafulu: 3 cfad., 4 $ ad.; October 19-November 4. 

Bella Vista: 4 cf ad., 1 $ ad.; November 7-9. 

Distribution. — Probably restricted to the mid-mountain grasslands of south- 
east New Guinea from about 1000 to 2000 meters. Besides the above series, there 
are 5 adult males and 4 adult females in the Rothschild collection from Owgarra, 
Angabunga River, 6000-8000 feet, which obviously belong to this form. 

Remarks. — ^The sexual dimorphism in this subspecies is more pro- 
nounced than in the alpine form, but less so than in the lowland plum- 
beus. This new subspecies is more similar in size, pattern, and sexual 
dimorphism to australis of eastern Australia than it is to the lowland 
forms of New Guinea. It differs greatly from australis in the generally 
darker color and the absence of bright rufous tones. 

Synoicus ypsilophorus monticola, new subspecies 

Type. — No. 419334, American Museum of Natural History; d* ad.; Mt. Albert 
Edward, southwest slope, alt. 3680 meters, Territory of Papua; June 23, 1933; 
Richard Archbold and A. L. Rand. 

Diagnosis. — Differs from other New Guinea races in its larger size, and the re- 
duction of the sexual dimorphism, the male being less different from the female. 

From mafulu the male differs in being more coarsely marked and averaging 
more buffy brown below; above, it differs in being lighter, more brownish in gen- 
eral color, in having wider and more plentiful shaft stripes, in being more definitely 
and coEusely barred, and in lacking the gray streaks and black specklings on the 
feathers. 

The female of monticola differs from that of mafulu in being brighter rufous above 
and below. 

Measurements. — ^W ing: & ad. 104, 109, 109; 9 ad. 102, 103. 

M.aterial. — Mt. Albert Edward, southwest slope: 3 cf ad., 1 9 ad.; June 20- 

23. 

Murray Pass; 1 cf ad., 1 Q ad.; August 7. 

Distribution. — Known only from the Alpine zone on the Wharton Range, 
above 2800 meters. 

Reivlarks. — ^This form is most like ypsilophorus (Bose) of Tasmania 
in both size and the reduction of the sexual dimorphism. It differs from 
it especially in the wider shaft-streaks, the more regular, uniform bar- 
ring, the lack of gi*ay streaks on the upper parts, and the more heavily 
barred under parts. 

Though the mid-mountain form mafulu and the Alpine race monticola 
are altitudinal representatives of the lowland plumheus j these mountain 
forms are more like some of the more southern representatives of the 
species, the effects of altitude on size, reduction of sexual dimorphism 
and pattern being equivalent to the effects of latitude. 
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Synoicus ypsilophorus dogwa, new subspecies 

Type. — No. 421706, American Museum of Natural Historj'; $ ad.; Dogw’a, 
Oriomo River, Western Division, Territory of Papua; February 16, 1934; Richard 
Archbold and A. L. Rand. 

Diagnosis. — This race is closest to the two other lowland New Guinea races, 
plumbeus and aaturatior, with the sexual dimorphism still more pronounced. The 
females differ from those of plumhem in the heavier and more extensive barring below, 
in lacking the vinaceous tinge of the under parts of some specimens, in having the 
buffy ochraceous of the breast more evenly distributed over the under parts, in having 
the general color of the upper parts darker and more olive-brown, and the black spots 
larger. The males differ from males of plumbeus in the much darker, more clear gray 
and less patterned upper parts. Five males are entirely clear gray on the under 
parts, the other two approach a patterned bird from southeast New Guinea. 

The females differ from females of saturaiior in being much more buffy below, 
more evenly distributed over the under parts, instead of vinaceous restricted to the 
breast region, in being above generally darker, richer, olive-brown, not li^t grajish 
olive, in having larger black spots, and average wider shaft-streaks. Five of the 
males differ from the males of saturaiior in being much darker gray above and clear 
graj' below without rufous streaks on the under parts ; the other two are more similar 
to the saturaiior males. 

Measurements. — ^Wing: & ad. 84, 85, S7, 88, S9, 91; Q ad. 82, 85, 86, 90, 91. 

Material. — Dogwa: 6 d ad., 4 9 ad.; February 15-26. 

Wuroi: 1 cT ad., 1 9 ad.; January 20. 

Distribution. — Probably restricted to the lowlands of south New Guinea. 

Remarks. — For comparison we have 3 c? ad. and 7 9 ad. of satura-^ 
tior; 4 cf ad. and 7 9 ad. of plumbeus. 

Psittacella modesta huonensis, new subspecies 

Type. — No. 266939, American Museum of Natural History; 9 ad.; Sevia, 
Huon Peninsula, New Guinea; March 25, 1929; R. H, Beck. 

Diagnosis. — This form differs from madaraszi in the female by lacking the red 
apical tips to the leathers of the nape and hind neck, and in the reduction of the black 
barring above. The male is very similar to that of madaraszi^ but tends to have 
crown and nape more yellowish, less brownish. 

Measurements. — Wing: c? 93, 9 92. 

Material. — Zakaheme, alt. 4000 feet: 1 cf ad.; February 28 (Beck). 

Sevia, alt. 5000 feet: 1 9 ad.; March 26 (Beck). 

Distribution. — Known only from the mountains of the Huon Peninsula. 

Ninox novaeseelandiae pusilla, new subspecies 

Type. — No. 421868, American Museum of Natural History; d ad.; Dogwa, 
Oriomo River, Territory of Papua; February 16, 1934; Richard Archbold and A, L. 
Rand. 

Dl\gnosis. — This race differs from macgillivrayi Mathews, from Cape York, in 
its smaller size, the more reddish brown color of the upper parts and the reduction of 
white in the upper parts of the wing and scapulars. 
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Measurements. — Wing, 197, 200; taU, 103, — . 

Two male specimens of macgtllivrayi measure: wing, 219, 220; tail, 120, 125. 

M. \terial. — Dogwa: 2 o' ad.; February 16, 17. 

Distribution. — Ejioto only from the two specimens from south New Guinea. 

Remarks. — T his is the first record for this species from New Guinea. 

N, assimilis belongs to a different species, connivens. 

Aegotheles cristatus major, new subspecies 

Type. — No. 421872, American Museum of Natural Historj^; 9 ; Dogwa, Oriomo 
River, Territory of Papua; February 27, 1934; Richard Archbold and A. L. Rand. 

Diagnosis. — ^This new subspecies is distinguished from the nojth Queensland 
olivet by the narrower nuchal band, the darker, more blotched dark markings on the 
breast, and by its larger size (wing, 149, against 135, 136). The tjTpe is molting out of 
immature plumage and the adult bird may be even larger. 

Measurements.— Wing, 149; tail, 127. 

Materlal. — T he t5T)e is unique. 

Distribution. — Known only from Dogwa in south New Guinea. 

Remarks. — ^The discovery of this race in south New Guinea, where 
hennetti also occm*s, makes it necessary to consider the New Guinea 
forms bennetti, affiniSi and wiedenfeldi as belonging to a different species 
for which affinis Salvadori is the oldest name. 

A. c. major differs from A. a, hennetti in its much larger size, the ru- 
fous ear-coverts, the less densely vermiculated back, the more distinct 
markings on the outer webs of the remiges, the broader light bars and 
narrower dark bai*s in the tail, and by having the dark markings of the 
under part more restricted to the upper breast, and less regular, more 
blotched in pattern. 


Lyncomis archboldi, new species 

Type. — No. 419729, American Museum of Natural History; cf ad.; Mt. Tafa, 
west slope, altitude 2400 meters, Territory of Papua; September 23, 1933; Richard 
Arehbold and A. L. Rand. 

Description. — This species is most closely related to L. papvmais but differs 
from it in the generally bolder, coarser pattern; the breast lacks the fine barring of 
papuensiSi the upper parts lack venniculations, and there tend to be pronounced 
clear gray areas on the feathers of the upper parts. The tail feathers have light- 
colored tips. 

Male. — The feathers below are dusky blackish on the throat and breast with 
pale buffy rufous subterminal bands, widest tow^ard the center, where they are some- 
times divided by a narrow dark streak along the shaft. This gives a spotted, rather 
than a uniform barred appearance. The feathers of the abdomen have a broad some- 
what triangular subter mi n al spot and usually a second narrow band of pale rufous, 
thus the abdomen appears nearly all pale buffy rufous irregularly mixed with black- 
ish, The under tail-coverts are the color of the abdomen, with several blackish 
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bars. On. each side of the neck is a white band reaching up to behind the ears; the 
chin is blackish with faint buffy markings. The sides of the head are black, with a 
few fine irregular marks of buffy rufous. The feathers along the sides of the crown 
are gray with a few indistinct fleckings of black and a more or less pronounced black 
streak in the center. These streaks are wider toward the middle of the head, which is 
black, some of the feathers with incomplete gray edges. The feathers of the nape 
are black with more or le^ss gray edges; those of the interscapular area black with a 
broad gray streak down one (sometimes both) edge of the feather and a single small 
rufous spot at the end of the gray streak. The scapulars are gray, with a large 
black blotch at the tip of the feather and several small rufous spots near the tip. 
The gray basal part of the feather may be more or less barred with black and one 
web may be heavily marbled with dusky; a dark central shaftnstreak is usually 
present. The lesser wing-coverts are blackish, lightly tipped with rufous, the others, 
black with a pair of subterminal rufous spots nearly meeting at the feather shaft. 
The lower back and upper tail-coverts are dusky, variegated with gray, and usually 
with a pair of subteiminal rufous spots, one on each comer of the end of the feathers, 
especially on the rump; the longest upper tail-covorts are more gray, marked with 
black. 

The outer pairs of tail feathers are largely black with about eight incomplete 
mfous bars on both webs. The central pair of tail feathers is missing in the 
male but the next pair has the incomplete bars rufous on the inner web, and gray, 
marbled with blackish on the outer web. All have a narrow terminal band of buffy 
rufous. 

The primaries are black, unmarked; the secondaries, black with more or less 
rufous markings on the inner web and incomplete rufous edgings near the ends of the 
feathers on both webs; the tertials are gray, marked with broken bars and flecks of 
black, and with or without spots of rufous along the edge. The under wing-coverts 
are black with only a few faint rufous markings. 

The two females are similar but with more rufous markings in the cheeks, more 
pronounced in one than the other, more conspicuous gray streaks on the sides of the 
top of the head, more gray in the hind neck; the black feathers of the center of the 
head are more or less edged with pale rufous which is largely worn off in some feathers. 
The rufous spots on the back are somewhat larger and more conspicuous; there are 
more definite rufous mai’kings in the secondaries; the outer tail feathers have more 
(about 11) incomplete rufous bars. The central tail feathers (lacking in the male) 
are gray and black, with about eight incomplete irregular gray bars heavily marked 
with black, and wider though irregular black bars. Color of soft parts of female: iris 
dark, bill brownish black, feet pinkish dusky, nails blackish. 

Due to the condition of the tails of these birds the shape is not easily determined, 
but apparently it is double roimded, the first, or outer, being shorter than the fourth; 
in the one female with a nearly complete tail the central tail feathers are nearly the 
same length as the outer feathers, the intermediate feathers being the longest. The 
second primary is longest, the first subequal to the third. There are no elongated 
tufts of feathers on the head. 

Measurements.— Wing: cf212; 9 209,212. Tail: cT — ; 9 146,148. 

Material. — Mt. Tafa, west slope: 1 cT, 2 9 ; September 18, 23. 

Distribution. — ^Known only from the three specimens taken on Mt. Tafa at an 
altitude of 2400 motors. 
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Remabks. — ^Many of the breast feathers have the tips worn off so 
that only a trace of white tip remains; the white color may be due to 
fading, though some of the feathers on the lower breast have nearly 
white spots. 

Stresemann has examined Eeichenow’s L, elegans (1899, Orn. Mo- 
natsber., VII, p. 130— Ramu) and decided it is the young of L. papuen- 
sis; certainly from the description it cannot be archholdi, Ramsay^s 
Eurostopodus astrolabae is probably L. papuensis as Salvador! has 
pointed out (1884, Ibis, p. 354). The description fits papuensis very 
much better than archboldi. 

Pomatorhinus temporalis strepitans, new subspecies 

Type. — No. 421974, American Musexim of Natural History; cT ad.; Dogwa, 
Oriomo River, Western Division, Territory of Papua; February 24, 1934; Richard 
Archbold and A. L. Rand. 

Diagnosis. — Similar to commalli Mathews from Cape York but differing in its 
darker coloration. The crown stripe and hind neck are darker gray, the back, rump, 
and wing-coverts more blackish; flanks, abdomen, and thighs much darker, less 
tinged with sandy. In cormoalli the upper back differs only slightly from the hind 
neck and crown stripe; in strepitans the dark upper back contrasts more sharply with 
the gray of the hind neck and croTVTi stripe. 

Meastjkbmbnts. — Wing: cf ad. 118; 9 ad. 110, 111, 113, 116, 116. 

Material. — Dogwa: 3 & ad., 2 9 ad.; February 23, 24. 

Wuroi: 4 cf ad., 4 9 ad.; January 19-February 11. 

Distribution. — South New Guinea. 

Remarks. — ^Hartert compared three New Guinea specimens of P. 
temporalis with Cape York birds (Bangs and Peters, 1926, BuU. Mus. 
Comp. Zo5l., Cambridge, LXVII, p. 430) and found no significant differ- 
ences. Comparing our larger series of New Guinea birds with the Cape 
York material that Hartert had, which includes the type of cornwalUj 
we come to the conclusion that these forms can be separated. 

Cinclosoma ajax alaris, new subspecies 

Type. — No. 421959, American Museum of Natural History; 9 ad.; Wuroi, 
Oriomo River, Western Division, Territory of Papua; January 24, 1934. 

Diagnosis. — Most closely resembles goldiei Ramsay of southeast New Guinea 
but differs in the female in being larger and much deeper rufous brown instead of olive- 
brown on the upper parts. The wing-coverts near the bend of the wing are brown, 
with subapical black and apical white marks, instead of largely black with fewer 
white spots. 

Measurements. — ^Wing, goldiei: cT ad, 103, 104; c? imm. 98, 98, 101; 9 ad. 92. 

M.^terial. — Goldiei: 1 9 ad. Milne Bay, 3 cT immature Milne Bay, Orangerie 
Bay, and southeast New Guinea, and 2 cf* ad. Milne Bay and China Straits. The 
type of alaris is unique. 
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Distribution. — Probably south New Guinea. 

Remarks. — ^The race ajax from west New Guinea is quite different 
from both these forms, being larger, with very much darker browm upper 
parts, and black lores and postocular stripe (2 9 ad., 2 9 ad., Weyland 
Mountains, Stein coll.; wing: cf ad. 114, 114; 9 ad. 109, 110. The 

t^qje of ajaXj a female, from Lobo Bay, has the lores and postocular 
stripe black (Temminck, 1835, Tlan. Col.,’ PI. 573) as do the Weyland 
Mountain females. 

Microeca leucophaea zimmeri, new subspecies 

Type. — No. 295523, American Museum of Natural History; cf ad.; Port 
Moresby; July 11, 1920; J. T. Zimmer. 

Diagnosis. — The specimens from New Guinea appear to represent a resident 
race hitherto undescribed. It is similar to pallida but differs in having the upper 
parts tinged with greenish instead of ashy brown, the under parts tinged with yellow- 
ish instead of whitish, the upper parts distinctly darker, the sides of the breast darker 
gray, and in having the bill wider at the base. 

Mj^terial. — Port Moresby: 2 c? ad., 2 9 ad.; June 20, July 11. 

Distribution. — Known only from the vicinity of Port Moresby. 

Remarks. — The June specimens are slightly worn, those from July 
show more wear. 

These were taken in the savanna near Port Moresby. 

Microeca leucops auricularis, new subspecies 

Type. — No. 422051, American Museum of Natural History'; cT ad.; Wuroi, 
Oriomo River, Territory of Papua; January" 23, 1934; R. Archbold and A. L. Rand. 

Diagnosis. — Though we have but this single specimen from south New Guinea, 
it differs so markedly from the known races that it seems advisable to describe it. 
It is closest to albifacies, but differs in having a pure white throat (not whitish as in 
some specimens of albifacies) of about 10 mm. extent, sharply defined posteriorly 
and confluent with the white sides of the head, in having the ear-coverts white, tinged 
with blackish posteriorly and ventrally. There is also an extension of the white 
eye-ring backward as a short superciliary line; the crown is dark, more blackish 
gray, less olive, and the bill (in the dry skin) is yellow with only the tip of the maxilla 
black. The black of the forehead is separated from the base of the bill by a white 
forehead of about 3 mm. width. 

Measurements. — Wing: 79 mm. 

Distribution. — Probably restricted to south New Guinea. 

Remarks. — ^The specimen shows no wing molt, and was in breeding 
condition. 

This was the only specimen seen at Wuroi. It was low in the ground 
cover of the forest, clinging to the sides of upright stems and scolding at 
me. 
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Phylloscopus trivirgatus hamlini, new subspecies 

Type. — No. 224065, American Museum of Natural History; cf ad.; Good- 
enough Island, D^Entrecasteaux Archipelago; November 20, 1928; Hannibal Ham- 
lin. 

Diagnosis. — Similar to Phylloscopua trivirgatus givlianettii Salvadori, but sides 
of the crown much darker, olivaceous black, not grayish green; under parts richer 
greenish yellow; green of back with a citrine tinge; edges of wing-feathers richer 
greenish; yellowish stripe across the middle of the crown more pronounced, blackish 
postocular stripe very- conspicuous; chin whitish, but upper throat mixed with green- 
ish yellow; superciliary stripe more yellow than whitish. Bill longer and stronger. 

Wing Tail Ctjlmen Tarsus 
1 male adult 58.0 40 13.5 21.5 

1 female adult 53 5 37 13.5 21.0 

DisTEEBunoN. — Goodenough Island. 

Remarezs . — We name this striking new form in honor of Hannibal 
Hamlin whose explorations revealed for the first time the presence of a 
regular moimtain avifauna on Goodenough Island. 

Megalurus timoriensis alpinus, new subspecies 

Type. — No. 420136, American Museum of Natural History; cf ad.; Mt. Albert 
Edward, southwest slope, altitude 3680 meters, Territor}^ of Papua; July 2, 1933; 
Richard Archbold and A. L. Rand. 

Diagnosis. — This alpine race differs from macrurus in its average larger size 
[wing: cT ad. 70-76 (72,9) against 68-71.5 (69.3)], the breast, sides, and flanks being 
much grayer, lacking the buffy tinge of macrurus, the flanks having pronounced dark 
shaft-streaks, which are nearly lacking in macrurus, the upper parts having broader 
dark streaks extending farther down the back, and the rump being darker and more 
streaked. 

Measurements. — ^Wing: cf ad. 70, 70.5, 73, 74, 74, 76; 9 ad. 67, 68, 69, 69, 
69, 70, 70, 71. 

MATEBLA.L. — Murray Pass: 3 cf* ad., 4 9 ad.; July 19-August 8. 

Mt. Albert Edward: 3 cT ad., 4 9 ad.; June 16-July 2. 

Distribution. — ^Known only from the Alpine zone on the Wharton Range, from 
2800 to 3800 meters. 

Remarks. — Five adults of macrurus from the lowlands of southeast 
New Guinea (1 male Orangerie Bay^, 2 males, 2 females Kumusi River) 
are quite different from the alpine birds. A large series from the mid- 
moimtain grasslands, 1000 to 2000 meters, are somewhat different from 
either macrurus or alpinus, but are closest to macrurus. In size they 
fall within the limits of the lowland birds; the imder parts are slightly 
darker but very similar to macrurus. On the upper parts the streaking 
tends to be coarser than in macrurus and to extend farther back, and the 
rump is sUghtly darker, and it differs from both the other forms in 
being more rufous. Though these mid-mountain birds differ somewhat 
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from both the lowland and the high altitude forms, they are much closer 
to macTurus of the lowlands with which they should united, though 
there is a name, punctatus De Vis, available for them (1897, Ibis, p. 385). 

Malurus alboscapulatus 

The status of the different forms of Malurus alboscapulatus has long 
been imperfectly imderstood. With the present series of more than 200 
specimens before us, it appears that with the recognition of several more 
races than have been admitted, the problem becomes clearer. Hartert 
had already come to the conclusion that explanations involving eclipse 
plumages and dimorphism were unnecessary (1930, Nov. Zool., XXXVI, 
p. 79) and we concm* in this. 

The adult males are always black, differing in the different races only 
in size. The female may be black, black with white under parts, or 
brownish and buffy with white imder parts. These t3’‘pes ai'e correlated 
with geographical distribution, and in connection with the size can be 
used in separating subspecies. The immature males resemble in general 
the females; the nestling plumages of both sexes are alike. The males, 
in some races at least, appear to have a dull black plumage between the 
juvenile and the fully adult plumage. Males in immature plumage, 
with skulls incompletely ossified, may breed. Immature birds usually 
have much longer tails than adults. 

The following subspecies can be recognized. 

M. a. alboscapulatus Meyer, Arfak Peniosula. The females are blackish above, 
with brown wings edged with grayish; under parts white with but little black along 
the sides of the body. The nestling plumage (1 9 , Siwi) has a sooty black head, 
blackish brown back, brown wings without conspicuous light edges to the feathers; 
under parts all white with pale buffy flanks (4 d' ad., 1 cf imm., 3 9 ad., 2 9 imm.). 

Male Male Female Female 

Adult Immature Adult Immature 

Wing 50,60,51,51 61 49,49,50 48,48 

Tail 40,42,40,43 — 45,—,— — , 46 

M. a. aida Hartert, Weyland Mountains to Humboldt Bay. The females are 
all black, less glossy than the males, and with brown wings; the immature plumage is 
black with a little white in the chin (12 cT, 7 9, Hollandia and Ifaar; 5 d", 4 9, 
vicinity of Weyland Mountains; 3 cT, 6 9, Takar). 

Male Adult Female Adult 

Wing 48-61 45 . 5-49 

Tad 36-40 39-42 

M. a. tappenbechi Reichenow, from the Sepik region to Astrolabe Bay. Similar 
to alhoscapviatits but smaller, blacker above, and with less light edgings to the wing 
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feathers (only two specimens). Wing: 48, cf ad.; 46, 9 ad. Stresemann (1923, 
Arch. f. Natur., LXXXIX, Heft 8, p. 9) gives the following measurements for speci- 
mens obviously belonging to this form. 

Male Female 

Wing (6) 4ArAS (4) 46-47 

Tail (3) 34-36 46 

M. a. moretoni De Vis, southeast New Guinea, on the north coast to Huon Penin- 
sula, on the south coast to Port Moresby; similar to aide but smaller and the imma- 
ture with more white on the under parts. One nestling from Huon Peninsula is all 
sooty black with only a white chin; three in nestling plumage from Samarai, Port 
Moresby, and Hona have white throats and the Samarai bird has a few white feathers 
in the abdomen; two Hona birds in immature plumage have considerable white in 
the abdomen as well as white throats. This increase in white on the under parts of 
the immature bird in the southwest part of the range may be an approach toward the 
next race. (Huon Peninsula, 2 cf, 5 9; north coast of southeast New Guinea 
(Kumusi River, Baniara), 5 c?*, 5 9 ; Samarai, Milne Bay, 9 cT, 7 9 ; Port Moresby, 
Rona, 11 cf', 7 9.) 

Male Adult Female 

Wing 44-48 45 . 0-48 

Tail 3d-43 41.5-47 

M, a. mimii Salvadori and D^Albertis, knowm only from a small area in south- 
east New Guinea, from Galley Reach to the mainland opposite Yule Islands. Simi- 
lar to iappenhecki but blacker above, more black on the sides of the body, and with 
longer tail. (11 c?*, 7 9 , Baroka, Kubuna, BKsiu.) 

Male Adult Female Adult 

Wing 45-47 45-47 

Tail 38-41 43-47 


Malurus alboscapulatus mafulu, new subspecies 
Type. — No. 420175, American Museum of Natural Historj^; cf ad.; Mafulu, 
altitude 1250 meters, Central Division, Territory of Papua; October 16, 1933, 
Richard Archbold and A. L. Rand. 

Diagnosis. — Differs from mimii in its larger size (wing: ad. cf 48-51 against 
45-47). This subspecies shows the same sexual and age differences as mimii, but 
the females and young of the new race average more black along the sides of the 
white under parts, more black on the breast, and show a reduction of white in 


the lores. 

Male Adult 

Male Immature 

Female Adult 

Female Immature 

Wing 

48, 48, 48.5, 49, 

44,47,47,47, 

45, 46, 46, 47, 

45, 45, 46, 46, 


49, 49, 49, 50, 

47, 49, 49.5 

47, 48, 49, 49, 

49 


50,51 


49, 49, 50.5 


Tail 

45, — , 45, 43, 

49, 56 (others 

-,-,49, 44, 

44, — , 49, 50, 


43, 43, 49, 44, 

molting) 

45, 48, 49, 48, 

54 


44,50 


-,-,52 
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MATERL\L.--Mafulu: 7 & ad., 6 d imm., 11 Q, 3 9 imm,, 2 Q fledglings; 

October 1-November 5. 

Bella Vista: 1 cf ad., 1 cf imm., 2 cf fledglings, 19,19 imm.; 

November 6-8. 

Mt. Tafa, east slope: 1 cT ad.; May 17. 

Ononge: 3 cT ad.; August 17, 19. 

Ero Creek, 1600 meters: 1 sex (?) imm.; June 10. 

Distribution. — Probably restricted to the mid-mountain grasslands, between 
1000 and 2000 meters, in southeast New Guinea. 

Remarks. — ^This is a moimtain representative of naimii. 

Malurus alboscapulatus dogwa, new subspecies 

Type. — No. 422006, American Museum of Natural History; 9 ad.; Wuroi, 
Oriomo River, Western Division, Territory of Papua; Februarj’' 4, 1934; Richard 
Archbold and A. L. Rand. 

Diagnosis. — Distinguished from all the above races bj’’ the females and imma- 
tures having no black in the plumage. Closest to lorentzi but differs in its smaller 
size, particularly of the bill; the female and immature birds are much lighter, less 
blackish above, much browner on the back and rump, and much brighter huffy brown 
on the flanks. 

Male Adult Male Immature Female 

Wing 42, 42, 43, 43, 44, 44, 41, 42, 42, 43, 44, 45 41, 41, 41, 41, 41, 41, 

45, 45 41, 41.5, 42, 42.5, 43 

Tail 37, 39, 38, — , 38, 38, 47, 47, 50, 52, 55 41, 43, 43, 44, 45, — , 

38,44 -,44,42,45,47 

Material. — Wuroi: 5 cf ad., 2 cf imm., 7 9 ; January 18-February 11. 

Dogwa: 3 cf ad., 4 cf imm., 4 9 , 1 sex (?); February 17-26. 

Distribution. — South New Guinea, known only from the vicinity of the Oriomo 
River. 

M. a lonntzi van Oort,' south New Guinea from the Noord River to the foot of 
the Snow Mountains (Setckwa and Oetakwa Rivers); closest to dogwa but differs 
in the female being darker above, more blackish on the head, duller on the flanks, and 
larger (Setekwa and Oetakwa Rivers, 3 cf ad., 4 cf imm., 2 9). 

Male Adult Male Immature Female 
Wing 47, 50, 51 47, 48, 48, 48 46, 50 

Tail 42,43,44 50,51,51 48,47 

Paradisaea apoda salvadorii, new subspecies 

Type. — No. 330366, American Museum of Natural History; cf ad.; Vanumai, 
Central Division, Territory of Papua; June 11, 1929; Hannibal Hamlin. 

Diagnosis. — Closely related to raggiana but the male is distinguished by the 
completely brown back, lacking the yellow tips to the feathers of the upper back, and 
by the more bronzy green, less blue-green gloss of the throat patch. The single fe- 

1 Type series in the Leiden Museum examined by Mayr. 
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male for comparison differs from a female of raggianaj taken at Annie Inlet, in lacking 
the yellow on the upper back and in having much less yellow, which is also duller, 
on the back of the head and neck, the black of the forehead extending farther back. 
P. a. raggiana is intermediate between aahadorii and intermedia De Vis. 

Meastjbements. — Wing: cf ad. 180, 183, 186, 187, 193; cf imm. 182, 184, 189. 

Material. — Wuroi: 2 & ad., 1 cf imm., 1 $ ; January" 8-February 4. 

Vanumai: 2 c? ad.; June 11, 13 (Hamlin). 

Deva Deva: 1 cT ad.; May 25 (Hamlin). 

Veimauri: 1 cf imm.; August 17 (Zimmer). 

Cloudy Bay: 1 & imm.; January 6 (Zimmer). 

Distribution. — South coast of southeast New Guinea from Wuroi, west of the 
Hj" River to Cloudj^ Baj", inland to 1250 meters (seen commonly at Mafulu). 

Remarks. — ^The name raggiana has been used for the form of apoda 
occup 3 dng the area between the Fly' River and Milne Bay. From a 
study of our material, however, it appears that this is not a uniform 
population and can be divided into two races. The males from Milne 
Bay and Orangerie Bay (7 specimens) are similar to each other and differ 
from the rest of the population in the characters given above. The 
specimens from Orangerie Bay have somewhat l6ss yellow on the upper 
back than Milne Bay^ birds but are closest to them. 

The type specimen is a trade skin lacking the back, but since other 
specimens from the type locality^, Orangerie Bay^, have the characters of 
the Milne Bay population, the name raggiana must be restricted to the 
population in the area between Milne Bay and Orangerie Bay, leaving 
the form from the rest of the south coast of southeast New Guinea with- 
out a name. 


Myzomela rosenbergi longirostris, new subspecies 

Type. — No. 224215, American Museum of Natural History; cf ad.; Gk)od- 
enough Island, D’Entrecasteaux Archipelago; November 23, 1928; Hannibal Ham- 
lin. 

Diagnosis. — This very distinct form is characterized by its much larger bill, 
averaging about five millimeters longer than in the New Guinea form; this character 
is just as distinct in the immature as in the single adult bird, in the present material. 
The wing and tail are also somewhat larger. 

The first year plumage of the male differs from that of rosenbergi in being more 
grayish, less warm browm below, and in being more uniform olive-brown above, less 
blackish, spotted with warm brown on the back. The adult males are similarly col- 
ored. 



Male Adult 

Male Immature 

Female Immature 

Wing 

69 

62, 62, 63, 63.5 

57 

Tail 

46 

42, 43, 41, 42 

38 

Bill 

24 

24, 25, 24, 24 

22 
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Mateeial. — Goodenough Island: 1 d' ad., 4 cT imm-j 1 9 inm.; November 22, 

23 (Hamlin). 

Distribution. — Groodenough Island, D^Entrecasteaux Archipelago. 

Toxorhamphus iliolophus flavus, new subspecies 

Type. — No. 422311, American Museum of Natural History; cT ad.; Wuroi, 
Oriomo River, Western Division, Territory of Papua; February 7, 1934; Richard 
Ajchbold and A. L. Rand. 

Diagnosis. — Similar to Toxorhamphm iliolophus iliolophus, but under parts and 
flanks conspicuously yellower. 

Wing Measurements 

South New Guinea (Wuroi) Southeast New Guinea 
Male 64, 64, 66, 67 66, 68, 68, 68, 70 

Female 58, 61 62, 63, 64, 64 

Material. — Wuroi: 4 cf , 2 9 ; January 26 -Februar 3 ’ 7. 

Kubuna: 1 9; December 1. 

Mafulu: 6 cf , 3 9 , 1 sex (?); October 1-November 13. 

Distribution. — South and southeast New Guinea; from sea level to 1260 
meters. 

Remaeks. — T he birds from southeast New Guinea are not exactly 
the same as the south New Guinea specimens, being slightly larger and 
somewhat darker gi-een on the back, but they agree with them in the 
richer colored under paints and are preferably grouped with them. 

Haiiiert (1930, Nov. Zool, XXXVI, p. 44) has already suggested 
that this species was divisible into three races, but he lacked adequate 
material on which to separate them. Ma>T (1931, Mitt, Zool. Mus. 
Berlin, XVII, p. 656) has given additional notes on the geographical 
variation in this species. From the survey of the present material (4 
Arfak Birds, 3 Cyclop birds {Mayr coll.), 2 Madang bii’ds, and 6 from 
the Huon Peninsula (Beck coll.), in addition to the above listed material) 
there appear to be even more “ populations’' distingmshable by color 
differences. However, these populations may be grouped into three 
subspecies, and the following is perhaps the most satisfactory arrange- 
ment. 

1. — T. L affinis (Salvadori), from the Arfak, distinguished by its dark gray, not 
greenish crown, dull grayish green back, grayish under parts, and pde flanks. 

2. — T, i, iliolophus (Salvadori), from Miosnom, Jobi, Cyclop Mountau^, (Snow 
Mountains?), Sepik Moimtains, and the Huon Peninsula, characterized by^ 

ish crown and back, and by its slightly yellowish under parts and flanks. The bir 
from the Cyclop, which Mayr compared and found identical with Miosnom ^dJobi 
birds, have the upper parts much greener than the grayish ^en birds from the Huon 
Peninsula. Madang birds are somewhat intermediate. This does not agree with 
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the observations of Stresemann and Paludan (1932, Nov. ZooL, XXXVIII, p. 221), 
who state that Jobi birds are identical with Huon Peninsula (Junzaing) specimens. 

3. — T. i, flams Mayr and Rand, from south and from southeast New Guinea. 
These two populations are not identical, but both are distinguishable from the others 
by the more richly colored under parts, especially the flanks. The south Now Guinea 
birds have the greenish upper parts very similar to iliolophits from the Cyclop, much 
greener than those from the Huon Peninsula; southeast New Guinea birds with their 
darker grayish green backs are little greener than iliolophus from the Huon Penin- 
sula. 

There are two other races of iliolophus: 

4. — T. i. dnerascens Stresemann and Paludan (1932, Nov. ZooL, XXXVIII, p. 
144) from Waigeu; the palest race, distinguished from 1 by the whitish, less grayish 
under parts, and the purer ash-gray, less olive-colored edges to the crown feathers. 

5. — T. fergussonis (Hartert), from the D*Entrecasteaux Archipelago (Good- 
enough, Fergusson, and Normanby Islands, 6 specimens, Hamlin coll.), which ap- 
proaches Jiava from southeast New Guinea but is easily distinguished from all the 
other races by its much longer bill and its longer wing. Wing: cf 72, 75; 9 65, 66, 
67, 72. 


Toxorhamphus poliopterus septentrionalis, new subspecies 
Type. — No. 267876, American Museum of Natural History; ad.; Huambon 

[= Hompua], altitude 3000 feet, Saruwaged Mountains, Huon Peninsula, New 
Guinea; February 12, 1929; R. H. Beck. 

Diagnosis. — Ma>T (1931, Mitt. ZooL Mus. Berlin, XVII, p. 657) has already 
pointed out that Huon Peninsula birds differ from those from southeast New Guinea 
in having a shorter bill and a less pure gray, more greenish crown. The present 
material supports these findings. In addition the Huon Peninsula birds have a 
slightly longer wing, though the bill is shorter. 



Male 

Female 

Female 


Adtjlt 

Adult 

Immature 

Wing 

71 

63.0, 64.0 

63.0 

BiU 

30 

27.5, 27.5 

27.5 

MajT^s measurements ( loc . dt .) 
of his Huon Peninsula material 




Wing 

69, 71, 72 

62, 62, 63 



Stresemann (1923, Arch. f. Natur., LXXXIX, Heft 7, p. 63) gives 
the wing of a female from Schi-aderberg as 65. 

A comparison of the wing-bill® indices of the southeast New Guinea 
and Beck’s Huon Peninsula material helps to bring out the difference 
between these two forms. 


1 We found ^at the measurement of the cuimen, measured from the base, brought out the 
difference in the size of the bills better than the methodf us^ in 1931, so, in the present comparison, 
we are unable to use the measurements recorded then. 


* Wing-bill index 


bin X 100 
wing 
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Southeast New Guinea Huon Peninsula 
Adult Male 48 . 6, 49 . 3 42.3 

Adult Female 45 . 2, 45 . 9, 47 . 5 42 . 9, 43 . 7 

Material.— Hompua: 1 cf ad., 1 9 imm.; April 9, Feb. 12 (Beck). 
Zakaheme: 1 9 ad; April 8 (Beck). 

Sevia: 1 9 ad.; March 18 (Beck). 

Distribution. — ^Huon Peninsula to the Sepik Mountains (Schraderberg). 

Xanthotis polygramma candidior, new subspecies 

Type. — No. 422322, American Museum of Natural History; 9 ad.; Wuroi, 
Oriomo River, Western Division, Territory of Papua; February 7, 1934; Richard 
Archbold and A. L. Rand. 

Diagnosis. — This form is closest to lophotis but differs in having the black spots 
in the centers of the back feathers less distinct, and in the finer streakings and smaller 
triangular spots of the under parts, giving the under parts a whiter appearance 
(whence the name “candidior”). 

Measurements. — ^Wing: 69, 71. 

Material. — ^Wuroi: 2 9 ad.; January 27, Februar}^ 7. 

Distribution. — South New Guinea. 

Remarks. — One specimen is molting its wing, the other is not; nei- 
ther showed any enlargement of the ovaiy^ 

Meliphaga virescens intermedia, new subspecies 

Type. — No. 330252, American Museum of Natural History; Samarai Island, Pa- 
pua; adult cf; July 6, 1929; Hannibal Hamlin. 

Diagnosis. — This form is intermediate in color between the richly colored versi- 
color of south New Guinea and the pale sonoroides of north New Guinea. It differs 
from versicolor in the paler yellow under parts, the paler inner edging of the remiges, 
and the much more grayish upper parts. It differs from sonoroides in the yellower 
under parts and the darker, more greenish, less grajush upper parts. 

Measurements. — Wing: cf ad. 106, 107, 107; cf imm. 92, 99, 104; 9 ad. 98, 
104; 9 imm. 92. 

Material. — Samarai Island: 2 cf ad., 1 o"' imm., 2 9 ad.; July 5 (Hamlin). 

Doini Island: 1 & ad., 2 cT imm., 1 9 imm.; November 16- 
December 2 (Zimmer). 

Distribution. — ^Probably restricted to extreme southeast New Guinea and the 
nearby islands. We have typical sonoroides from the Huon Gulf and Fergusson 
Island. 


Philemon citreogularis papuensis, new subspecies 
Type. — No. 422372, American Museum of Natural History' ; 9 ad.; Dogwa, 

Oriomo River, Territory of Papua; February 25, 1934; Richard Archbold and A. L. 
Rand. 

Diagnosis. — This is distinguished from joknstoni of north Queensland by its 
smaller size (females 118 and 120, against 128-130) and its generally darker color 
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above and below. The white spots on the dark breast stand out in contrast much 
more than in johnstoni. 

MEA&xmEMENTS. — Wing: cf ad. 124, 124, 127; 9 ad. 118, 120; bill: 31.5, 34, 
31; 9 30, 31-5. Four females from north Queensland measure: wing, 128, 129, 130, 
130; bill, 30, 30, 30.5, 32, 

Mateela.l. — Dogwa: 3 cT ad., 2 9 ad.; February 19-28. 

Disteibution. — Probably occurs only in south New Guinea. 

Remaeks. — ^T hough members of this genus fade very badly, the 
present New Guinea series is not in fresh plumage, and, compared with 
somewhat worn specimens of johnstoni, the difference in color is so 
marked that it seems it will prove constant. Some of the Australian 
specimens of this species, as well as some of the New Guinea birds, have 
yellow in the chin and throat. The significance of this is not clear; it 
appears not to be correlated with age or sex. 

All but one of the present series are molting. 

This is the first record of this species for New Guinea. 

Zosterops fuscicapilla crookshanM, new subspecies 

Ttpb. — N o. 222112, American Museum of Natural History; cf ad.; Good- 
enough Island, D’Entrecasteaux Archipelago; November 20, 1928; Hannibal Ham- 
lin. 

Diagnosis. — Very different from fibsdcapilla Salvador!, forehead and crown be- 
ing olive as the back, not blackish; small dusky spot on the lores present, upper 
cheeks also partly dusky; white eye-ring very wide, but not quite closed on the an- 
terior margin; rump not lighter and more yellow than the back, upper tail-coverts 
with a brownish wash; inner edges of wing-feathers (on the underside of the "wing) 
not pure white but with a buffy tinge; on the under parts very similar to fuscicapilla, 
but loss yellowish; flanks and under tail-coverts more strongly washed with olivaceous; 
tail less blackish, outer edges of tail-feathers olivaceous; olivaceous edges on pri- 
mary-coverts and upper wing-coverts broader; larger. 

Measubements. — Two female adults: wing, 60.5, 60.5; tail, 41, 43.5; culmen, 
15, 15; tarsus, 17, 17.5. 

DisTBiBimoN. — Goodenough Island, D’Entrecasteaux Archipelago. 

Remarks. — ^We name this new race in honor of Lt. Commander 
Robeit Grookshank, captain of the “France,’^ who did so much to make 
the expedition a success. 

Zosterops novaeguineae wuroi, new subspecies 

Type. — ^No. 422406, American Museum of Natural History; c?* ad.; Wuroi, 
Oriomo River, Western Division, Territory of Papua; February 7, 1934; Richard 
Archbold and A. L. Rand. 

Dlagnosis. — This new form differs from the other three races of novaeguineae in 
having the throat and under tail-coverts more golden yellow, in having the upper 
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parts brighter more citrine green, and in having a wider white eye-ring. There is 
also slightly less black below the eye and the flanks are rather clear gray. 

Mbasttrements.— Wing, cT ad. (t}T)e) 55; d* imm. 64; 9 (?) imm. 63. 

Material. — Three specimens from Wuroi, January 25, February 7. 

Distribution.— Probably the lowland countr}' of south New Guinea. These 
are the first specimens of the species to be collected in this area. The other races are 
mountain birds. 

Remarks. — ^The adult male was not breeding. All three specimens 
are molting. 

Thus we have in New Guinea four races: 

1. — Zosterops novaeguineae novaeguineae Salvadori; Aru Islands and Arfak; 
wing, 53, 55, 55 (three Arfak specimens). Hartert (1930, Nov. ZooL, XXX\T, p, 
53) suggests that the Aru bird may be darker than the Arfak ones. 

2. — Zosterops n. oreopMla Mayr; Huon Peninsula; characterized by the darker 
upper parts and wider eye-ring, less gray on the sides of chest and flanks, a more ex- 
tensive yellow throat, and larger size; wing, 60, 63, 64, 63, 64. 

3. — Zosterops n. crissalis Sharpe; southeast New Guinea; distinguished from 
2 by the lighter green of the upper parts, the slightly richer yellow of the throat and 
under tail-coverts, larger eye-ring, and more dusky flanks. It is also slightly smaller. 
This form is distinguished from 1 by larger size, slightly lighter green of the upper 
parts and richer yellow of throat and under tail-coverts, more dusky brownish flanks 
and larger eye-ring. The yellow of the throat is also slightly more extensive. 

4. — Zosterops n. wuroi, new subspecies; lowlands of south New Guinea. 

The brownish gray flanks of Z. novaeguineae, most pronounced in 
crissalis, also pronounced but clearer gray in wuroi, and less pronounced 
in the other two racesj indicate a slight approach toward the lateralis 
group; but lateralis tends to have a gray back; japonka also has the 
same brownish flanks. 
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VARIATION IN PACIFIC TRACHUROPS 
CRUMENOPHTHALMUS 

By J. T. Nichols 

Though little variable around the world, here and there one finds 
aberrant individuals or incipient races of Trachuropa [Selar] crumen- 
(rpMhalmus (Bloch), which, while below the level of taxonomic recogni- 
tion, show variations in body and fin form so considerable that they 
would characterize distinct species in genera allied to Traehurops, and 
are presumably associated with appreciable differences in habit. To 
what extent these differences in this and similar cases are phylogenetic 
and to what extent ontogenetic is an as yet unsolved problem in itself. 

We may suppose that this is an old standardized species which for 
some reason bends without breaking, or, what seems more probable, 
that it is new and has only recently attained its abundance and wide 
distribution, as a coroUarj' to which there is a tendency for certain 
individuals or groups to bud in this or that direction without sufficient 
time-element for the buds to become isolated or distinct. 

A study of 5 full-grown specimens of similar size from different points 
in the eastern Pacific will illustrate the nature of variations referred to 
in tbia species. One is from the Gulf of California, collected in 1900 by 
L. Diguet and presented by the Due du Loubat, another from Carmen 
Island (also in the Gulf of California), collected by C. H. Townsend in 
1911, a third from the Panama market, collected by William Beebe in 
1925; the others were collected in 1934 from the Tuamotus by Temple- 
ton Crocker, and in 1935 from the Honolulu market by William J. 
Morden. 

Gulf of California Form. — ^No. 236, Amer Mus. Nat. Hist., 185 
mm standard length. Depth in this length (greatest at origin of first 
dorsal), 3.6; head, 3.2. Eye in head, 3.2; pectoral, 1.1; caudal lobe 
broken. Width in depth at ongin filrst dorsal, 1.8; at origin soft anal, 
1.8. Dorsal soft rays, 24; anal, 22. Scutes, 25; straight part of lateral 
line in chord of its curve, 1.1. An appreciable ridge in middle of top of 
head. 

Though from a locality which can not have been far from Carmen 
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Island, this form is more suggestive of that from Honolulu, in its thick 
cylindrical body, but is shorter-bodied with depth approximately that 
of our Panama specimen. Its greatest depth is at the first dorsal origin, 
and it shows the ridge on top of the head. 

A small specimen with the same data is so much like it that this 
presumably is not an individual variant but represents a considerable 
body of fish, not sufficiently divergent for taxonomic recognition. 

Cabmen Island Fobm. — ^No. 5502, Amer. Mus. Nat. Hist., 180 mm. 
standard length. Depth in this length (greatest at origin of second 
dorsal), 3.3; head, 3.3. Eye in head, 3.5; pectoral, 1.2; caudal lobe, 
1.2. Width in depth at origin first dorsal, 2; at origin soft anal, 2.45. 
Dorsal soft rays, 27; anal, 22. Scutes, 32; straight part of lateral line 
in chord of its emwe, 1.3. No ridge on top of head. 

This form is deep behind, thick-bodied and pointed forward, with a 
long caudal and smooth hnes, slight departmes from normal which yet 
give it an unfamiliar appearance for Trachurops and suggest more Car- 
anx-like habit and behavior. It has the ridge on top of head suppressed. 

A second individual of about the same size with the same data is 
similar, and this presumably represents a small local group of fish 
differing somewhat in habits from the species in general, with char- 
acters too slight and indefinite for taxonomic recognition. 

Panama Form. — No. 7546, Amer. Mus. Nat. Hist., 175 mm. stand- 
ard length. Depth in this length (greatest at origin second dorsal), 
3.5; head, 3.2. Eye in head, 3; pectoral, 1.1; caudal lobe, 1.3. Width 
in depth at origin first dorsal, 2.2; at origin soft anal, 2.5. Dorsal soft 
rays, 26; anal, 22. Scutes, 30, straight part lateral line in chord of its 
curve, 1.3. A ridge in middle of top of head. 

This form is close to the standard of the species as a whole, and to a 
figure of a somewhat smaller (approx. 145 mm.) Atlantic individual from 
Woods Hole (Jordan and Evermann, 1900, BuU. U. S. Nat. Mus., 
XLVH, fig. 385). It is perhaps more compressed than the Atlantic 
fish of equal size. 

Hao Isl., Tuamotus Form.— No. 12,661, Amer. Mus. Nat. Hist., 
171 mm. standard length. Depth in this length (greatest at origin 
first dorsal), 4; head, 3. Eye in head, 2.7; pectoral, 1.3; caudal lobe, 
1.8. Width in depth at origin first dorsal, 1.8; at origin soft anal, 1.85. 
Dorsal soft rays, 27; anal, 22. Scutes, 29; straight part of lateral line 
in chord of its curve, 1.4. A ridge in middle of top of head. 

This form, with large head and eye and short caudal, more like that 
of Decapterus than Trachurops in character, is most aberrant. It has 
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the ridge on top of head, maximiim depth at origin of first dorsal, and 
rather cylindiical body. Its peculiarities are quite sufficient to entitle 
it to taxonomic recognition. Though represented by but a single speci- 
men, with a chance of this merely being an abnormal emaciated indi- 
vidual, the manner of its capture suggests correlation of its characters 
with peculiar nocturnal habits, hence I describe it as a new subspecies. 

Trachurops crumenophthalmus crockeri, new^ subspecies 

Description of Type. — No. 12,661, Amer. Mus. Nat. Hist. Collected October 
27, 1934, at Boring Bay, inside the lagoon of Hao Island, Tuamotus, by Templeton 
Crocker; attracted by submerged light and netted at night. 

Length to base of caudal, 171 mm. Other measurements as above. Gill-rakers 
on lower limb of arch, about 28. Shoulder process high, and broad across its ob- 
liquely truncate end. 

Color in preservative blue-black above, brownish on the sides, somew’hat silver}'^ 
below. J. P. Chapin gives me the following from his notes of October 27 concerning 
this specimen: “Mr. Crocker showed me a small fish not a mackerel but looking a 
httle like it which gave back an orange-red glow from the eye in the yacht^s electric 
light.” 



The dark color, large eye, small body and unusual caudal of this form 
are probably correlated with pecxiliar, perhaps nocturnal, habits. 

Honolulu Form. — No. 12,680, Amer. Mus. Nat. Hist., 200 mm. 
standard length. Depth in this length (greatest from first to second 
dorsal origins), 4; head, 3,5. Eye in head, 3.2; pectoral, 1.3; caudal 
lobe, 1.35. Width in depth at origin first dorsal, 1.7; at origin soft 
anal, 1.7. Dorsal soft rays, 24; anal, 22. Scutes, 32; straight part 
lateral line in chord of its curve, 1.5. No ridge on top of head. 
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This is a decidedly long-bodied and cylindrical form with maximum 
depth extending between origins of first and second dorsals, and it also 
has the ridge on top of head suppressed at this size. 

Seven other specimens collected at different times from the Hawaiian 
Islands and of different sizes (138 to 230 mm.), to hand for comparison, 
show only minor variations and differences correlated with size. It is 
safe to assume that this is at least the dominant form in that locality. 
All are slender (depth 4 to 4.3, except in the largest, 3.9). The body is 
relatively wide and ridge on top of head suppressed with greater size, 
subject to individual variation. The 230 mm. specimen has width in 
depth at origin first dorsal, 1.5; at origin soft anal, 1.6. Two of 144 to 
145 mm. have the ridge dight to suppressed, whereas it is present in 
one of 156 mm. taken at another time, which is also compressed for this 
form, width in depth at origin fii’st dorsal, 2; at origin soft anal, 2.3; 
and has the smallest eye of the series, 3.7. The 230 mm. specimen has 
the largest eye, 3.1, individual variation seemingly obliterating size 
variation in that character, as also in the number of scutes, more of which 
are usually developed in larger specimens, but only 26 in that of 230 mm. 
The arch of the lateral line is so low and meets the straight part at so 
slight an angle that propoiiiional measurements between the two are 
not dependable or significant. The greater relative length of the 
pectoral in larger fish, which is characteristic of almost all carangin 
species, is here not very notable, but consistent; one of the smallest has 
this fin in head, 1.5, the largest has it 1.2, this fin being notably shorter 
than in specimens examined of the Manila form described beyond. Our 
8 Hawaiian specimens represent 4 collections from this one general 
locality and give the impression that specimens of about the same size 
with the same data, presumably representing the same school or lot 
of fish, are more alike than specimens with other data, and that each 
big school of fish may show sHght characters peculiar to itself. 

Wakiya, 1924 (Ann. Cam. Mus., XV), lists and figures three species 
of this genus from Japanese seas, which have been tentatively synony- 
mized with Trachurops crumenophthalmuSj namely: Selar mauritianus, 
177 mm. standard length, Kii (PL xviii, fig. 2) ; Selar torvus, 218 mm. 
standard length, Bonin Isis. (PI. xrx, fig. 1); Selar macrophthalmiis, 
175 mm. standard length, Bonin Isis. (PI. xviii, fig. 3). The first is 
essentially undifferentiable from standard crumenophthalmuSj the sec- 
ond seems to be identical with our Honolulu form, and the third is no- 
tably deep, compressed and lai^e-eyed. Hence we may deduce that the 
Honolulu form has a very wide distribution across the North Pacific 
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in the general latitude of the Tropic of Cancer, and appropriately recog- 
nize it taxonomically, as an incipient species or as a subspecies. It 
presumably stands for a very large body of fish, the distinctive char- 
acters of which are in part phylogenetic, and in part ontogenetic and 
correlated with habits; and, whereas it is presumably dominant over 
its range, there is no reason to suppose that it completely replaces other 
forms there, as a true geographic race of birds or land mammals is sup- 
posed to do. 

Manila Form. — ^The American Museum collections contain 4 small 
specimens from Manila, which represent an aberrant, deep, compressed 
form, with notably large head and eye, and seem to be identical with 
Wakiya's Selar macrophthalmus. If so, they presumably represent a 
considerable body of fish occupying this western corner of the Pacific, 
and may appropriately be recognized taxonomically as a subspecies. 

They are No. 3920, Amer. Mus. Nat. Hist., 126 to 132 mm. standard 
length. Depth in this length, 3.4 to 3.6; head, 3 to 3.3. Eye in head, 
2.7 (all four); pectoral, 1 to 1.2; caudal lobe (broken), est. 1.3 to 1.4 
(2 specimens). Width in depth at origin first dorsal, 2.1 to 2.2 (and 2.7 
once); at origin soft anal, 2.6 to 2.8. Dorsal soft rays, 25; anal, 21 
(once) to 22. Scutes, 28 to 30; straight part lateral line in chord of its 
curve, 1.1 to 1.2. Ridge on top of head present. 

We are assuming that the Manila form and the Honolulu form occur 
together in the Bonin Islands, and being very divergent forms that they 
do so as would distinct species, though neither is specifically separable 
from cosmopolitan (Tumemphth^mvs, Differences in dentition given by 
Wakiya I am imable to verify; and may note that teeth in this genus are 
variable and change considerably with age. 

Taxonomy. — ^The conservative course is to follow Wakiya and iden- 
tify our Honolulu form with Caranx torms Jenyns, 1841, ‘Zool. Voy. 
'‘Beagle,’^ ’ p. 69, PI. xv, Tahiti, and it may stand as Trachurops 
crumenophihalrrms torva (Jenyns); to identify our Manila form with 
Caranx macropkthalmus RiippeU, 1828, ‘Atl. Reise Nord. Afr.,’ p. 97, 
PL XXV, fig. 4, Red Sea, and this may stand as Trachurops crumenr 
ophthalmus macrophthalmus (Riippell). However, I have examined 
Jenyns' and Riippell's figures carefully, and, whereas they are xm- 
questionably suggestive of these two forms, respectively, I suspect 
they are based on less aberrant fish not worth taxonomic recognition. 
Also the general study of variation in the species makes this seem more 
likely than that these remote individuals should be identical with 
Honolulu and Manila forms. If it proves to be the case, I would prefer 
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to recognize these foims from their narrower range as indicated above, 
though it should necessitate naming them anew. A small specimen to 
hand, 109 mm. standard length, from Sagami (No. 500, Amcr. Mus. 
Nat. Hist., probably coUeeted by Bashford Dean), seems to be the 
Honolulu form and corroborates Wakiya’s reference to it (as S. torvus) 
from Japan. 
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II.— STRUCTURE AND RELATIONSHIPS OF PLESIADAPIS 


By George Gaylord Simpson 


In 1854 Charlesworth gave the name Platychoerops richardsonii to a 
fragmentary palate from the London Clay, and in 1865 Owen renamed 
the same specimen Miolopkus planiceps, and considered it as a relative 
of the hyracotheres. It was, in fact, a primate, the first discovered 
member of a very strange and primitive group, but its affinities were not 
recognized, even approximately, until Teilhard rescued it from oblivion 
in 1921, sixty-seven years after its first description. In the meantime a 
still older animal of closely similar character had been found at Cernay, 
near Rheims, by Lemoine, on whose first specimens Gervais based the 
genus and species Plesiadapis tricuspidens in 1877. Lemoine later 
described many additional specimens discovered by him. As a result of 
his work, most of the dentition was made known.^ 

Stehlin, in 1916, gave some much more satisfactory figures of Ple- 
siadapis teeth from Cernay, and also named a new very closely related 
form, Chiromyoides campanicus, from the same locality. Teilhard re- 
vised and refigured Lemoine’s material in 1921, giving full and accurate 
data on all the parts of the commoner Cernay animal so far discovered 
and preserved. He also showed that Platychoerops is a close relative of 
Plesiadapis,^ Meanwhile, in 1915, Matthew had described an American 
genus and species, Nothodectes duhius, from a fragmentary jaw, the rela- 
tionship of which with Plesiadapis was not at first recognized. In 1916 
Granger, collecting in the beds later named Tiffany, in southwestern 
Colorado, fotmd a small pocket of bones, the Mason Pocket, which 
proved to include remains of ‘‘Nothodectes^* {Plesiadapis) as the (M)mmon- 
est genus. In 1917 Matthew described the dentition as revealed by these 
specimens, then noting the close similarity to, and possible identity with, 
Plesiadapis. Teilhard (1921) considered Nothodectes as definitely synon- 
ymous with Plesiadapis, and in this all later students follow him. 


1 He mentioned a number of skull and skeletal parts, but» exo^t for '&e distal end of tbe 
humcous, these either proved to belong to oUxer genera or were lost without having been adeouately 
deseribed. 

* He considered them as identical, but in this I cannot follow him. 
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Matthew mentioned the existence of more and better material than 
he described in 1917, including parts of the skeleton, but preparation was 
not then completed and description was deferred. Gregory (1920) again 
mentioned the existence of this material, and briefly described a humerus 
from it. A full description, however, has never appeared. 

In reviewing and more fully describing the Tiffany fauna. Doctor 
Granger’s kindness in turning this invaluable collection over to me for 
study gave me the opportunity of preparing a description of all specimens 
of Plesiadapis gidleyi. The material being so much more complete than 
for any other animal in the fauna, its consideration overbalances the re- 
mainder of the review of the Tiffany faima, and it is accordingly pub- 
lished as a separate part of the revision. All the morphological data and 
discussion of afEmities are here presented. The minor points of differ- 
ences between Plesiadapis and related genera (Pronothodectes, Chiro- 
myoideSf and Plaiychoerops) and the diagnosis of the several known 
species of Plesiadapis are given in the next (last) section of the Tiffany 
revision. 

Unless otherwise noted, the following description is based on Plesia- 
dapis gidleyi, which seems to be fairly representative of the genus and is 
incomparably the best known species. No part is known in another 
species and unknown in P. gidleyi, so that this description of the latter 
is nearly exhaustive of present knowledge of the genus as a whole. 

MORPHOLOGY 

Dentition. — The dentition of Plesiadapis is already very well 
known from the detailed descriptions of the European specimens by 
Lemoine (various papers, see reference), Stehlin (1916), and Teilhard 
(1921), of many of the present specimens by Matthew (1917), and of 
other American species by Jepsen (1930). The teeth will therefore not be 
redescribed in detail, but a few additions and observations on obscure 
points or differences of interpretation must be made. 

Matthew mentions a minute and doubtful vestige of an incisor 
anterior to the enlarged upper incisor, but it seems to me too doubtful 
to have any positive value. The enlarged tooth may be either or P. 
As Matthew stated, the maxillo-pranaxillary suture is indeterminable, 
but his belief that there are two incisors followed by a canine seems highly 
probable and is in part confirmed by a bone fragment with the first two 
teeth, Amer. Mus. No. 17404, which appears to be a disarticulated 
premaxilla. 

In two specimens, P® has a small and low but distinct inner cuspule 
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or incipient protocone, but on another (the type) this is absent, or repre- 
sented only by a very shght basal swelling, and the whole tooth is rela- 
tively smaller. 

The protoconule of P®~* does not have the same structure as that of 
the molars. It is conical, not crescentic as in the molars, is closely applied 
to the paracone base, not well separated, and has no connection with the 
protocone-parastyle crest which passes anterior to it, not through it as on 
the molars. This and the absence of metaconule and mesostyle are the 
principal distinctions (aside from size and proportions) between and 
Ml-*. 



Fig. 1. Plesiadapis gidleyi. Bight upper teeth, Amer. Mus. No. 17171. Ex- 
ternal and crown views. Three times natural size. 

The upper molars have been very fuUy and accurately described. 

Ps is apparently absent in all other known species, but the alveolus 
is indicated in all specimens of P. gidleyi that show this region clearly. 
In the type the crown is present on both sides. It is exceedingly small, 
globular with an obscure apical pattern, and practically functionless 
although it is worn. As noted by Jepsen for another species, the flat- 
tened posterior faces of the protoconids of P*-4 bear three radiating ridges 
separated by two strong grooves. The heel of P» and that of P* are each 
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formed by a transverse crest, but the structure is slightly more advanced 
than this statement alone indicates. In both cases the crest bears two 
apices or cusps, and on P 4 another ci^p, much smaller and variable, tends 
to appear between these. There is also a distinct tendency, especially 
on P 4 , to enclose a heel basin by longitudinal lateral ridges, but these are 
always weak and the basin shallow. 




Pig. 2. Plesiadapis gidleyi. Left lower jaw, Amer. Mus. No. 17389. Ft, in 
outline, supplied from No. 17170. Internal, crown, and external views. Three times 
natural size. 

On Ml a shelf originates on the posterior side of the metaconid apex 
and passes obliquely down the flat posterior face of the trigonid to its 
base at the midline, where the shelf joins the hsqwconid-trigonid crest. 
The latter crest reaches the trigonid at successively more external points 
on Ms and M3, and on these teeth the shelf alluded to apparently is quite 
absent even on unworn spedmens. A constant feature of the trigonid is 
a deep short groove on the metaconid slope which falls into the trigonid 
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basin. Matthew (1917, p. 835) describes M2 as having no paraconid but 
with “ the metaconid . . . obscurely twinned, the posterior cusp having 
rather the relations of a metastylid.” Teilhard (1921, p. 23) stated that 
in Plesiadapis tricuspidens the paraconid is distinct on M2-S and suggested 
that in that species and also in P. gidleyi Matthew’s metaconid is the 
paraconid, his metastylid the metaconid, and an obscure rudiment not 
mentioned by Matthew the incipient metastylid. Re\iewing Matthew’s 
material (which did not include all the Tiffany specimens, some being un- 
prepared when he wrote), it is clear that he has described a morphological 
condition by giving his conclusion concerning its interpretation, rather 
than going into detail regarding the actual topographic details (a valid 
practise, in the interests of brevity, common in Matthew’s work). The 
implied topography is the presence on Mi, but not on M2-8, of the shelf 
described above, the fact that the inner trigonid cusps are much more 
nearly connate on M2-8 than on Mi, and the fact that on his specimens the 
anterior of these two cusps is or seems to be larger, the reverse of the 
usual condition among primates (and most other groups) when the para- 
conid is disappearing by fusion with the metaconids. On the least worn 
material (not seen by Matthew), however, the tw’o cusps are generally 
of equal size or the posterior slightly larger. The posterior cusp has the 
essential characters of the metaconid of Mi, being united by a crest to the 
protoconid and bearing the groove on the trigonid side mentioned above. 
The probable metastylid rudiment mentioned by Teilhard is also dis- 
tinctly visible on M2- 3, although only the faintest hint of it is seen on Mi 
even when completely unworn. The homologies suggested by Teilhard 
are thus almost surely correct, although the topographic peculiarities 
implied by Matthew are present and very distinctive. 

There is a distinct hypostylid on the hypoconid-trigonid crest, on 
Mi-s in P. gidleyi, made especially distinctive on M3 by the presence of a 
notch, stronger than on M1-2, between it and the hypoconid on the basin 
side of the crest. The talonid basins are not fully closed on any of the 
lower molars, the notch between entoconid and metaconid being open 
and almost as deep as the adjacent deepest part of the basin. 

The talonid of Ms is extended into a strong third lobe, as often 
described, but this is rarely or never as wide (does not extend so far ex- 
ternally) as the second lobe.^ The hypoconid is distinct and separated by 

1 The tooth figured by Teilhard (1921) in his Plate i, fig. 11» is an apparent exceptiont but I cannot 
believe that this tooth belongs to Plesiadapis, Judging from the photograph, the third lobe is as long 
and wide as l^e second and If^er than the first (trigonid), it is notched at the midline posteriorlv, the 
trigonid is shorter than in Plesiada/pia, and the internal trmomd cusp is either single or much lei» oleai^ 
double than in Plesiadapis. All these characters suggest Phenacolemur and the tooth may indicate the 
presence of an ally of that genus in the Cemaysian. 
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definite marginal notches from adjacent parts but the remainder of the 
talonid margin is essentially continuous, with an elevated rim on pos- 
terior and posterointernal sides. This is very obscurely divisible into 
cusps but generally a posteroexternal cusp and a slightly more anterior, 
lower, internal cusp (entoconid, which is thus part of the ridge and not 
distinct or opposite the hypoconid) can be distinguished. The rim be- 
tween these may suggest a single elongate cusp or may itself be obscurely 
double. The enamel of the basin is highly rugose, even more so than on 
Mi-2. 

Lemoine (1891, p. 280 and PL x, fig. 69e) described and figured a 
specimen with an unerupted permanent incisor, Dms, unerupted Ps -4 
and erupted Mi- 2 . His discussion goes no farther than to point out that 
there were three milk teeth in the lower jaw.^ He also figured (PL x, 
fig. 70s) a tooth tentatively considered Dm 4 . Its heel is so unlike that of 
Djxu in P. gidleyi that the reference is open to grave doubt. 


A.M.I7372 
Fig. 4 

Fig. 3. Plesiadapis gidleyi. Dm®“* and Amer. Mus. No. 17372. Crown view. 
Four times natural size. 

Fig. 4. Plesiadapis gidleyi. Dm 3 - 4 , Amer. Mus. No. 17372. Crown view. 
Four times natural size. 

In the present material DmfEt ^re present in Amer. Mus. No. 
17372, and there are three other specimens with milk teeth. Dm® has a 
triangular, sharp main cusp, on the posterior crest of which a minute 
metacone is -vdsible. Parastyle and metastyle are both prominent, the 
latter larger. A very small posterointernal cuspule imited by cingula to 
the two styles represents an incipient protocone. Dm^ is fully molariform 
but of very different proportions from the length being nearly equal 
to the latter but the width little over half as great. The conules are rela- 
tively smaller, and the posterior cingulum is less expanded, although of 
identical structure otherwise. 

Dms is an elongate, triangular tooth. It has a minute rudiment of a 
metaconid, but the paraconid is suggested only by an angulation in the 

I Only one was preserved, but from their unerupted condition he inferred, correctly no doubt, that 
the incisors and P4 also had deciduous predecessors. 
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anterior crest. There is a small, basined bicuspid heel. Dnu is identical 
with Ml in the general structure and relationship of all its cusps and crests 
but it is narrower tliroughout, the trigonid is narrower relative to the 
talonid, the trigonid is more elongate and triangular, and the paraconid 
is more distinct and projecting. 

Dm^ may possibly be represented in Amer. Mus. No. 17387 by an 
extraordinarily minute, one-rooted tooth with a blunt, formless crown, or 
termination. On this same specimen Dm® has the protocone still smaller 
than in Amer. Mus. No. 17372, the anterointemal cingulum absent, and 
no trace of a metacone. These are clearly indi\i.dual variations. 

Skull. — Lemoine (1887, p. 190) briefly described skull parts from 
Cemay referred to Plesiadapis as follows: “C^est tout d'abord la plus 
grande partie d’une boite cranienne indiquant une t^te aplatie, plus large 
et moins longue que celle du Pleuraspidotherium et de VOrthaspidch 
therium. La cr^te arrondie que surmonte Toccipital est fort d6velopp6e 
et contraste avec le pen de saillie de la cr^te interpari4tale. L'empreinte 
c6r4brale se trouve bien conservee et indique r4gaht4 relative et Via- 
d4pendance des trois parties constituantes de Tencfephale: cerveau 
ant^rieur, cerveau moyen, cerveau post4rieux ou cervelet. La surface du 
cerveau proprement dit du Plesiadapis paratt avoir 6t4 moins lisse que 
chez le Pleuraspidotherium, Deux autres fragments foumissent des in- 
dications sur la base du cr&ne et sur la constitution de Toreille tant mteme 
qu'externe, celle-ci largement ouverte au dehors.'' 

This description is too general to be of any assistance in determining 
the aflinities of the genus, and no later or more detailed data are avail- 
able.^ Teilhard (1921) did not find the specimens mentioned in the 
collection. It cannot be considered quite certain that they did belong to 
Plesiadapis, several skeletal elements described by Lemoine in the same 
paper having proved to be of other genera. 

In the P. gidleyi material the palate, sides of the face, and a few 
basicranial characters can be made out. 

The palate is long and of nearly equal width throughout. It is 
entire, even the anterior palatal foramina apparently being small, al- 
though not clearly shown. The choanae extended little, if at all, between 
the molars. 

The zygoma arises opposite M 2 and beneath the orbit was expanded 
vertically (not horizontally as in Tarsius and so implying smaller orbits 
than in the latter), apparently deeper than in Tupaia and shallower than 

1 Osbora (1890), cited by Teilhard, gives only an abstract of this passage by Lemoine, and Schlos- 
ser*8 statements as to the skull are also wholly based on Lemoine. 
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in Daubentonia, much as in primitive lemurs. The infraorbital foramen is 
single and is above Pa. The face between this foramen and the anterior 
zygomatic rim is excavated. The lacrimal foramen is single, large, its 
canal diverted forward and dovuiward, and it lies on the orbital rim near 
where the latter passes into the zygoma. It is thus marginal, but rather 
nearer being inside than outside the orbit. The lacrimal sutures cannot 
be surely made out, but the facial expansion was apparently small or 
absent. The lacrimal region appears to have been almost exactly as in 
Notharcius and Adapts. The distance between the bases of the median 
orbital walls is probably almost accurately shovui in one specimen and is 
more than in Tarsius, less than in Daubentonia, and about as in general- 
ized lemurs, again suggesting a moderate, lemuroid degree of orbital 
expansion without the peculiar structural lines of Daubentonia. 

Much of the basicranium is present in Amer. Mus. No. 17388, but 
it has been crushed flat and broken into small disarranged fragments so 
that few characters can be determined. The pterygoid crest was evi- 
dently bifid as in tupaioids and primates generally, but its details are not 
clear enough to indicate any more specific resemblance, except that the 
somewhat distinctive type in Daubentonia is not indicated. The glenoid 
smface is flat with length and breadth about equal, and there is a small, 
discrete postglenoid process with a foramen at its inner edge, very much 
as in Notharctus and Lemur and less like Tupaia, Tardus, or Daubentonia. 

The bulla is completely ossified, but is remarkably small and rela- 
tively little inflated, less so than in any of the tupaioids or lower primates 
with which I am familiar. There w^as apparently no ossified external 
meatus. There are traces of the anterior lacerate foramen in its normal 
position and of closely approximated condylar and posterior lacerate 
foramina. The internal carotid almost certainly did not enter anywhere 
along the median side of the bulla, and there is evidence of a foramen at 
the posteroexternal corner of the bulla which is probably for this artery. 
So far as details of the ear region can be seen, they are not inconsistent 
with comparison with tupaioids, generalized lemuroids, or Daubentonia, 
but differ in the less expanded bulla and corresponding modifications. 
The general aspect is that of a small-bullaed Notharcius, but this may be 
superficial. The resemblance to Tarsius seems considerably more distant, 
but details are too few and too obscure for any very strong conclusion. 

Mandible. — The S 3 miphysis is unfused throughout life. In keeping 
with the rodent-like habitus, the straight cheek tooth series is implanted 
somewhat obliquely, so that the opposite rows are parallel. The sym- 
physis is procumbent and inclined at about 30° from the horizontal, 
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more inclined than in Daubentonia and slightly less than in recent tupai- 
oids. There is no mental prominence, but the deepest part of the jaw is 
at the posterior end of the symph 3 rsis, beneath P 8 - 4 . Although more 
slender posterior to this point, the horizontal ramus is rather deep 
throughout. There are two mental foramina: one, larger, beneath the 
anterior root of Pg and the other beneath the posterior root of P4. Pos- 
terior to the molar region, the lower border of the mandible curves up- 
ward, then slightly downward again at the beginning of the angular 
process. This is a prominent, flattened, somewhat hooklike process curv- 
ing backward and slightly downward. The condyle is far above the 
molar level and is moderately transverse, although its articular surface is 



Fig. 5. Plesiadapia gidUyi. Left lower jaw, Amer. Mus. No. 17379. Superior 
and internal views. Twice natural size. 

not cylindrical but rather evenly convex and mainly on the upper surface. 
The corono-condylar notch is deep and rather narrow. The eoronoid is 
not completely preserved in any case, but clearly was high and broad 
anteroposteriorly. The base of the eoronoid does not extend anterior to 
the middle of Mg. The masseteric fossa is broad and nearly flat, deep 
anteriorly and here boimded by stout, but not sharp, ridges. The ioner 
surface of the posterior part of the mandible is nearly plane but has a 
prominent ridge along the lower border of the angle and extending for- 
ward and upward a short distance onto the horizontal ramus. On the 
angiilsT process there is another small but sharp ridge above and parallel 
to this. The dental foramen is at the alveolar level but far posterior 
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to the alveoli. From its posteroinferior point a definite mylohyoid 
groove extends downward and fonvard. 

With slight superficial differences correlated with the rodent-like 
habitus, the mandible as a whole resembles that of Lemur in basic type 
but differs somewhat from the lemuroids and decidedly from all other 
primates in the less broadened, more projecting angular process, in this 
feature being more like the tupaioids, which, indeed, it resembles through- 
out except for the rodent-like adaptive characters and the generally 
much heavier build. It is extraordinary that despite the somewhat simi- 
lar adaptive dental type, the lower jaw is very unlike that of Daubentonia 
in almost every character. 

Vertebrae. — The structure of the atlas is fully visible in Amer. 
Mus. No. 17379, and in every essential it agrees with Lemur. Indeed I 
see no character of this bone in Plesiadapis not exactly matched in one or 
another of the rather variable atlases of Lemur and its close allies, with 
the single possible exception of the cotylus, which in Plesiadapis has the 
long axis at a smaller angle from the horizontal and its upper outer por- 
tion is less concave, the lip less produced. Comparison with the lorisi- 
forms, in which the atlas is quite distinctive from that of the true lemurs, 
is much less close and Tarsius also has a highly modified atlas different 
from this type. Daubentonia has a Lmwr-like atlas, and to that extent 
is also like Plesiadapis^ but the latter is closer to Lemur in exact details. 
The tupaioid atlas differs more from that of Plesiadapis than do either 
Lemur or Daubentonia. 

Parts of the other cervicals are present in Amer. Mus. No. 17388, 
but aside from their having primitive primate general proportions, 
nothing definite can be made out. 

In Amer. Mus. No. 17379 two mid-dorsals, six lumbars, the sacrum, 
and two anterior caudals axe preserved and have been wholly freed from 
the matrix. 

The two dorsals are closely similar save that one, presumably more 
anterior, has slightly longer transverse process. The centrum is longer 
than broad and broader than deep and has a single or vaguely double 
rounded ventral ridge with a prominent foramen in the concavity on each 
side. The transverse processes are pedimculate, with expanded ends. 
The neural notches are large and deep, reaching to the posterior edges of 
the trans\’'erse processes. The roof of the arch is very little elevated and 
is smoothly convex transversely. The zygapophyses are little differen- 
tiated from the arch. The articular surfaces of the postzygapophyses are 
very gently concave and face downward and slightly inward. Succes- 
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sive vertebrae of this region overlap dorsally like a series of scales. The 
neural spines are slightly broken, but probably they vere short. Each is 
small and stylifonn, springs from the extreme posterior end of the arch, 
and is directed strongly backward, little upward. Of the types with which 
I have compared them, these vertebrae are definitely more like the lemurs. 




Fig. 6. Pksiadapis gidUyi. Farts of vertebral column, Amer. Mus. No. 17379. 
A dorsal, and A' posterior views of atlas. B dorsal, and B' left lateral views of dorsal 
vertebra. C dorsal, and C' left lateral views of lumbar vertebra. D dorsal and D' 
left lateral views of sacrum. All twice natural size. 

but the transverse processes are slightly shorter and stouter (but figures 
of other lemur skeletons si^gest that this is not true of all) and the neural 
spine markedly less erect in PUsiadajns. Dauhmtonia is equally differ- 
ent in these characters and also has quite different proportions, and 
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Tarsius is still more unlike the fossil. The vertebrae of Tupaia are 
similar to the extent that they are lemur-like. 

Five of the six preserved lumbarn differ chiefly in size, becoming 
larger posteriorly. The centrum in each case is elongate and moderately 
depressed. Its ventral ridge is broad and flattened on the more anterior 
and sharp on the more posterior lumbars. The more anterior vertebrae 
apparently had only slight swellings in the position of the transverse 
processes, but the more posterior have broken bases which probably 
supported small but projecting anterior tranverse processes. The neural 
notch is much shallower than on the dorsals. All six of these vertebrae 
have strong typically primate anapophyses, and the zygapophyses are 
well differentiated and also of normal, primitive primate type. The spine 
is adequately preserved in only one case, there being low, squarely trun- 
cated, long anteroposteriorly, and directed forward. 

The other preserv^ed lumbar was still more posterior and was prob- 
ably the second (possibly the first) in front of the sacrum. It is stiU 
larger than the most posterior of the others, has a transverse process run- 
ning the full length of the base of the neural arch (broken off on each side), 
no separate anapophysis, the spine shorter anteroposteriorly but more 
erect and probably higher. 

These vertebrae are somewhat more strongly ridged ventrally than 
in Lemur, the spine is slightly different in shape, and there are other very 
minor differences but the general agreement is remarkably close. The 
distinctions (apparently not very important) between either Tupaia 
or Daubenionia from Lemur in this region are in each case equally distinc- 
tions from Plesiadapis, and Tarsius is quite definitely unlike Plesiadapis. 

The sacrum is formed of three fused vertebrae, the first broadened 
and the others elongate, all with strongly depressed centra. The sacrum 
differs from that of Lemur chiefly in having the transverse processes of the 
first vertebrae longer and more flaring, elevated at the ends, the iliac 
scar more elongate and its long axis at a larger angle to the long axis of 
the sacral centra. The iliac articulation was almost entirely with the 
first vertebra (as in Lemur). The other transverse processes are some- 
what broken. 

The peculiarities of the tupaioid sacrum with respect to Lemur, 
such as the quadrate outline, reduction of the foramina between the 
transverse processes, or fusion of the spines, are all also distinctions from 
Plesiadapis. Daubenionia also differs in its non-Lmt^r-like characters, 
which are more numerous and definite than in Tupaia. Tarsius, how- 
ever, is about as similar to Plesiadapis as is Lemur, but not more so. 
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The two anterior caudals are similar, but one has the centrum 
slightly keeled, the other not. These vertebrae are smaller than the pos- 
terior lumbars. Length and width of centrum are about equal, the depth 
much less. There were strong transverse processes (ends broken off). 
The neural arch is of the same type as that of the posterior lumbars, but 
smaller and with the zygapophysial facets farther from the vertical. 
There are small erect neural spines. 

Ribs. — There are numerous rib fragments, but they show nothing 
of interest except that the ribs are slender and normal. 

Scapula. — Part of a left scapula is associated with Amer. Mus. No. 
17379. The parts preserved are almost exactly as in the tupaioids and 
Madagascar lemurs, the regions in which these very closely similar types 
differ not being preserved, except that the lower part of the prespinous 
fossa is wide, more as in tupaioids, and that the upper part of the post- 
spinous fossa is concave and not flattened, more as in Lemur. The pecu- 
liarly rodlike type of Tarsius is not suggested. Dauhentonia almost ex- 
actly resembles Lemur in these parts, except for the flattening of the post- 
spinous fossa, a difference from the fossil. 

Humerus. — The nearly complete right humerus of Amer. Mus. No. 
17379 has already been figured and described by Gregory (1920, p. 70 and 
PI. xxvii). He points out that this bone in Plesiadapis Nothodectes^^) 
differs from that of Notharctus as follows: 

(1) The delto-pectoral crest is very thin and acutely V-shaped, as seen from the 
outer side, ending below in a prominent pointed tip. 

(2) The supinator crest is not so large as it is in Notharctus and does not extend 
up to the level of the deltoid tip. 

(3) The trochlea is relatively larger and more extended vertically. 

(4) The tuberosity for the teres major, on the inner side of the shaft, is much 
larger and more sharply defined. 

In place of (3) I would write: 

(3) The trochlea has only a faint suggestion of the cylindrical form and outer lip 
typical of modem lemurs, Notharctus being approximately intermediate in this 
respect between the latter and Plesiadapis. 

And I would add: 

(5) The shaft as a whole is more curved and sigmoid. 

(6) The entepicondylar foramen is more distal, nearer but more lateral to the 
trochlea. 

With the exception of (2), which is a definite resemblance to modern 
lemurs, these are all also differences from Lemur and its allies. 

The general habitus and curvature suggest Tarsius, but this is an 
adaptive feature and Plesiadapis has none of the special peculiarities of 
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Fig. 7. Plesiadapis gidleyi. Parts of anterior limb, Amer. Mus. No. 17379. A 
lateral and A' distal views of part of scapula. B internal, B' anterior, and B*^ pos- 
terior views of humerus. C internal and C' anterior views of broken ulna. D proid- 
mal and D' (approximately) internal views of part of radius. All twice natural size. 
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the Tarsius humerus, and it also lacks the peculiarities of Dauhentonia, 
notably the specialization of the supinator crest, being more Lmur-like 
than either of these. 

As Gregory notes, the humerus of Phlocercus could be derived from 
that of Plesiadapis, but so could that of Lemur, and looking at the matter 
in a different way I do not see that the resemblance to Ptilocercm is 
specific, going beyond what could be etpres&ed by calling both lemuroid. 
(1), (4), (5), and (6) are as unlike Ptilocercus as Lemur. In (2) Plesiadapis 
is more like Lemur than like Ptilocercus. In (3) Ptilocercus is a little like 
Plesiadapis in being slightly more primitive than is Lemur itself, but 
Plesiadapis is as near to Notharctus as to Ptilocercus in this respect. In 
r^sum6, it seems accurate to say that Ptilocercus closely resembles the 
lemurids in the humerus, that Plesiadapis resembles them also but less 
closely, and that the humerus of Plesiadapis is at least as much like 
that of lemurids as like that of any tupaioid. I therefore cannot share 
Gregory’s opinion that the humerus of Plesiadapis gives evidence that the 
Plesiadapidae are tupaioids^ and not lemuroids. 

The humerus referred by Lemoine and doubtfully by Teilhard (1921, 
PI. I, fig. 33) differs in the less produced entepicondyle and slightly 
larger and more proximal foramen, but could well be congeneric. 

Radius. — The proximal half of the right radius is present in Amer. 
Mus. No. 17379. It differs from that of Lemur chiefly in having the 
fovea oval rather than circular and with its rim narrower and sharper 
and in lacking the pit on the neck above the tuberosity. The bone is 
broken just at this point, but there appears to have been an eminence 
for the pronator teres. This and the oval fovea are tupaioid character- 
istics, but the first is equally present in Notharctus and the latter 
suggested. In tupaioids the tuberosity is much weaker. In Dauhenionia 
the head is circular and the tuberosity and pronator eminence are much 
weaker. Tarsius differs still more markedly. 

Ulna. — Most of the left ulna, lacking the distal end, is preserved in 
the same specimen, and there is another fragment, the proximal end of a 
right ulna lacking the olecranon. The sigmoid notch is somewhat shal- 
lower and longer relative to its width than in Lemur, the proximal por- 
tion also somewhat larger relatively and more strongly curved (convex). 
All these characters are resemblances to Notharctus. As mLemur but not 
in Notharctus a small crest separates the articulations for the humerus 
and for the radius. The olecranon is relatively a little shorter than in 
Lemur, but otherwise closely similar, as is the whole proximal end. As in 

^ “Menotyphla.*' but the oompanson is mth tupaioids. 
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Lemur j a sharp crest appears on the lateral side of the distal part of the 
shaft, but anterior (or interosseous) and posterior borders are also sharply 
crested here and the surfaces between the three crests are all concave. This 
differs from Lemur and also (but rather less) from Notharctus, but is 
rather closely approached in Perodictieus, The resemblance of the ulna 
as a whole to the tupaioids seems to involve only characters that are also 
lemurid, and to be somewhat more distant than to the lemurids. Exactly 
the same statement could be made substituting ^^Dauhentonia^^ and 
Tarsius for “ tupaioids.’' The bone, as preserved, has indeed a peculiar 
twist distal to the sigmoid notch which is also suggested in TarsiuSj and 
not in the other forms compared, but this may be, and I think probably 
is, due to crushing. 

Metacarpal. — In probable association with Amer. Mus. No. 17379 
is a bone of appropriate size and structure to be a third or fourth meta- 



Fig. 8. Plesiadapis gidleyi. Foot bones, Amer. 
Mus. No. 17379. A dorsal and A' palmar views of (?) 
metacarpal. B, lateral view of phalanx (probably of 
pes). Twice natural size. 
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caxpal of Plesiadapis gidleyi. The proximal articulation is very simple, 
with the form of a truncated triangle, wider dorsally, convex in the dorso- 
palmar direction and plane transversely. The shaft is simple, slender, 
widening distally, and nearly circular in section. The distal end is very 
peculiar, of a type approached by tupaioids and primitive insectivores 
but not achieved, in specialization, in any form examined by me. A 
medial pit on the dorsal surface is followed distally by a spherical articular 
process which on the palmar side continues into two earlike posterolateral 
wings. There is also a short but prominent median palmar keel. 

Pelvis. — The pelvis is not present in the best specimen, Amer. Mus. 
No. 17379, but Amer. Mus. No. 17409 is a nearly complete, isolated left 
half of a pelvis, lacldng only the symphysis and a small part of the 
anterior end of the ilium, and almost certainly belongs to this species. 
There are also two other specimens, but they add little or nothing. 
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The ilium is rodlike and of moderate length. Near its midpoint, 
where the diameter is least, its section is markedly and almost equi- 
laterally triangular, the superolateral face being 4.0 mm . in width, infero- 
lateral 3.8, and medial 3.6, in one specimen, and in another 3.5, 3.4, and 
3.4, respectively. More anteriorly, in the articular region, the superior 
face flares somewhat, but even here its greatest width (in the smaller 
specimen mentioned) is only 4.7 mm. while that of the inferior face is 
3.6 mm. This relatively slight expansion of the superolateral face is a 
marked distinction from Tupaia, Notharctus, or lemurids, but more like 
the latter as they are the least expanded of the three groups, although still 
markedly more so than is Plesiadapis, Daulentonia is as little expanded 



Fig. 9. Plesiadapis gidleyi. Pelvis, Araer. Mus. No. 17409. Lateral and dorsal 
views. Twice natural size. 

as is Plesiadapis, but its ilium is nevertheless very different, the lateral 
face not being divided by a crest into superior and inferior parts, and the 
blade being of nearly equal width throughout and straighter than in 
Plesiadapis, The pelvis of Tarsius is so unlike that of Plesiadapis in all 
its distinctive details that comparison is unnecessary. The sacral scar is 
large and apparently the ilium was less extended anterior to it than in 
any of the genera used for comparison, but this is uncertain dtie to the 
poor preservation of this part in the specimens. 

It seems to be a lemurid character, as opposed to tupaioids, higher 
primates, or even Dauhentonia, that the angle between the sacral and 
iliac axes is small. This cannot be exactly determined on our Plesiadapis 
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material, but it appears to be highly probable that the angle was also low 
in that genus, most nearly comparable to the lemurids. 

The anteacetabular spine is large, but thicker and less produced 
outward and downward than in NotharctuSy Lemur, or Tupaia, more like 
Daubentonia in this respect but less differentiated from the acetabular 
rim than in that genus. 

The acetabulum is almost identical in form with that of Tupaia or 
Lemur. In Daubentonia the upper lip is much reduced. 

The ischium is primitive and Ti^paza-like in being more elongate 
than in any of the other comparative genera. Correlated with this is the 
position of the ischial spine (which is prominent, as in Lemur and most 
primitive primates) definitely posterior to the acetabulum, whereas in 
such later primates as have it, it is nearly above the posterior acetabular 
rim. In Tupaia it is slightly more posterior than in Plesiadapzs. The 
ischial tuberosity is very slight, even less expanded than in most lemurs 
and definitely less than in Notharctus, in which it is larger than in modern 
lemurs, markedly unlike that of Daubentonia, and closely similar to the 
primitive condition of Tupaia. The inferior ramus of the ischium, al- 
though incompletely preserved, is clearly of the slender lemuroid type, 
much less expanded than in Daubentonia and slightly less than in Tupaia 
(but cf. Ptilocercus). It was probably directed slightly less anteriorly 
than in Lemur, and more as in Tupaia. The upper and anterior margins 
of the obturator foramen are much as in Tupaia, and probably the sym- 
physis was also. This is imquestionably primitive in comparison with the 
slight modifications seen in Lemur. 

What is preserved of the pubis is exactly like Lemur or Tupaia, these 
genera not differing significantly in this part, and noticeably less like 
Daubentonia. 

Femur. — The proximal end of the femur is preserved in association 
with Amer. Mus. No. 17379, and there is also an isolated distal end, poorly 
preserved but showing the essential characters. The length is not de- 
terminable. 

The head is spherical and the neck constricted, as in Tupaia and 
Lemur and unlike Notharctus. The greater trochanter extends as far as 
the head proximally, as in Tupaia (but not Ptilocercus) ; in Ptilocercus 
and Notharctus it does not extend so far, and in Lemur it extends farther. 
The general shape and development of the greater trochanter is very 
lemur-like, but the external surface is less expanded and the notch be- 
tween the trochanter and the head is deeper, both primitive characters 
and resemblances to Tupaia. TStie intertrochanteric ridge is low and 
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barely visible, as in aU comparable forms, and does not extend relatively 
as far down the shaft as in Tupaia, Lemur, or related forms. 

The lesser trochanter is enormously developed, somewhat more so 
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Fig. 10. Plesiadapis gidleyi. Distal pajt of femur, Amer. Mus. No. 17409 (not 
certainly associated with pelvis of preceding figure). Lateral and distal views. Twice 
natural size. 

Fig. 11. Plesiadapis gidl&yi. Hmd limb bones. Amer. Mus. No. 17379. A 
posterior view of proximal end of femur. B proximal and B' approximately external 
views of proximal end of tibia. B*' posterior view of distal end of tibia. C dorsal 
view of calcaneum. D external, D' plantar, and D' dorsal views of astragalus. All 
twice natural size. 
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than in any genus with which comparison has been made, although en- 
largement of this process is typical of all the lower primates. It is fully 
internal, is directed upward and inward, and projects slightly farther 
than does the head of the femur. The end is rounded and is convex on 
the posterior and excavated on the anterior surface, somewhat as in Lemur 
in which, however, the trochanter is much smaller and is directed less 
upward. 

A distinct third trochanter also occurs and is more elongate and 
thinner than in Lemur, more like Tupaia. In Dauientonia this process is 
smaller and is above the level of the lesser trochanter. In Lemur (and 
Notharctus) it is opposite the lesser trochanter. In Plesiadapis it is be- 
low the latter and in Tupaia is still farther down the shaft than in Ple^ 
siadapis. In this character, as in a number of others noted, Tupaia- 
Plesiadapis-Lemur form a progressive structural series. The most ob- 
viously distinctive character of the distal end of the femur in this series 
is that of the patellar groove. In Tupaia it is very shallow, broad, 
symmetrical, and sharply keeled on both sides. In Lemur it is narrower, 
deeper, and the external keel is higher and more rounded. In Plesiadapis 
it is intermediate in width, depth, and symmetry, but the external keel 
is as sharp as in Tupaia, 

Tibia. — In Amer. Mus. No. 17379 proximal and distal ends of the 
right tibia, both slightly damaged, are present but the shaft is incom- 
plete. There is also an isolated and imperfect right proximal end of a 
smaller, but conspecific, tibia. The proximal facets differ from Lemur 
in no significant respect, but the proximal part of the shaft is peculiar. 
The cnemial crest is weaker than in Tupaia, and hence more Lemi^r-like 
but the lower anterior tuberosity (Gregory) is either not differentiated (cf . 
Tupaia) or lower on the shaft than in Lemur (cf. Notharctus), There is, 
however, a definite tuberosity at this level on the internal face of the 
shaft, suggestive of the condition in the lorisiforms, one of the very few 
characters more like the lorises than like the lemurs, although even this 
is far from identity and is probably convergent as the loris tibia is not 
otherwise particularly close to Plesiadapis, There is a definite postero- 
external crest and also a strong posterior or posteromedian crest, originat- 
ing above at the posterior margin of the medial condyle. This develop- 
ment of two crests, which converge on the posterior surface not far down 
shaft, is not seen in any of the other genera examined. 

At the distal end the malleolus is produced, as in primates generally, 
but less than in Lemur and with only the slightest suggestion of the hook- 
like modification so characteristic of Lemur and many other primitive 
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primates. It is also less prominent and sharp than in tupaioids. The 
surfaces of the trochlear and malleolar facets of the astragalus meet at an 
open angle, considerably greater than 90°, and are not sharply differen- 
tiated. 

The fibula is not preserved. 

Astragalus. — The right astragalus and left calcaneum are present 
with Amer. Mus. No. 17379, and there is an isolated right calcaneum of 
the same species. This bone seems to have some, and perhaps diagnostic, 
basic primate characters, but is very much sui generis, its marked pecu- 
liarities not specifically approaching the tupaioids or any other of the 
groups compared. Apparently a peculiar habitus of the pes is implied, 
but lacking fuller evidence this cannot be elucidated. 

The body is close to that of Lemur in general proportions, but slightly 
shallower (and much shallower than in Notharctus, which exceeds Lemur 
in this dimension). The trochlea is relatively narrow, but very shallow. 
The fibular crest is sharp and is more prominent than the tibial crest; in 
lemurs there is tendency to reverse these proportions. The tibial crest 
is very rounded, is in fact hardly a crest, and the angle between the 
trochlear and malleolar surfaces is considerably gi*eater than 90°. The 
ectal facet is relatively open and is smaller th^ the sustentacular facet, 
these being rather lemuroid, as opposed specifically to tupaioid char- 
acters. The neck is notably shorter and more oblique than in either 
tupaioids or lemurids and the head is transverse and compressed dorso- 
ventrally. 

In \iew of the generally close agreement throughout other known 
parts of the skeleton with lemurs, tupaioids, or both, it is remarkable to 
find an astragalus of such divergent type in Plesiadapis. There can, how- 
ever, be little question that the bone is correctly referred to this genus. 
It is of appropriate size, it articulates well with a tibia almost surely of 
Plesiadapis, it was found in apparent association with a partial skeleton 
of that genus, and there is no other known animal in the fauna to which it 
could belong with reasonable probability. Some characters suggest other 
orders, but the general character is not incompatable with primate rela- 
tionships and the plantar facets are very lemur-like. The astragalus is 
too peculiar to give decisive evidence of relationship, but would not 
contradict a hypothesis, strongly based on other evidence, of divergence 
from an early lemuroid stock. 

Teilhard has shown that the astragalus figured by Lemoine as of 
Plesiadapis (1892, PL x, fig. 13) is really of Pleuraspidotherium, and that 
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supposed to be of Platychoerops Plesiadapis'^ dauhrei, Lemoine, 1892, 
PI. X, fig. 14) is probably also erroneously identified and too imperfect 
to be of value. 

Calcaneum. — The proximal end of the calcaneum and the ectal 
facet are almost as in Lemur. The perineal tubercle is well developed (cf . 
Tupaia), and the sustentaculum is short but strong. The bone ends 
almost immediately distal to the sustentaculum. The cuboid facet is 
concave and nearly circular. If the Lemur calcaneum had the portion 
distal to the sustentaculum abbreviated, it would closely resemble that 
of Plesiadapis. It is interesting that this structural change (in reverse 
order) does seem to have occurred. In Notharctus this distal portion is 
shorter than in Lemur, and in Pelycodus shorter than in Notharctus. In 
Adapts, presumably conservative in this respect, it is nearly as short as in 
Plesiadapis. Plesiadapis, however, evidently was not definitely be- 
ginning the lemuroid foot specialization, even to the extent that Tupaia 
has done so, but was following a line of its own. 

The calcanexim figured by Lemoine (1892, PI. ix, fig. 16), as of Ortha-- 
spidotherium or Plesiadapis is sufficiently similar to the present specimen 
to be of the latter genus, but the figure is not characteristic enough to 
make the determination certain. 

Phalanx. — A phalanx probably of the pes but indeterminable, is in 
probable association with Amer. Mus. No. 17379. It is shorter and 
stouter than the metacarpal described above. The proximal articulation 
faces backward and slightly upward and is smoothly concave, with a notch 
between the tuberosities below. The shaft is arched, and has lateral 
plantar ridges rising into low prominences near the distal end. The distal 
articulation is almost entirely on the plantar side and is in the form of 
half a transverse cylinder divided, however, by two grooves into three 
longitudinal ridges.^ 

Among the many isolated bones from the Mason Pocket is another 
phalanx of this type, and several of a different type which may, never- 
theless, also (or instead of that described) belong to Plesiadapis. These 
have the proximal facets concave only in the dorso-plantar direction, 
the shafts without ridges, and the distal facets pulley-like and extending 
well up onto the dorsal surface. 


1 Lemoine (1S92, PI. xz, fig. 28) referred a very similar plialanx from the Gemaysian to JPZdsioddpis. 
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AFFINITIES^ 

A number of varied genera, Apatemys, Stehlinella, Heterohyus, and 
others, were formerly considered as relatives of Plesiadapis and placed in 
the Plesiadapidae, but Jepsen (1934) has recently sorted out this hetero- 
geneous assemblage, placing the genera mentioned and several others in 
the Apatemyidae. The relationships of the Apatemyidae are not neces- 
sarily, or probably, the same as those of the Plesiadapidae and are not 
here under discussion. The family Plesiadapidae is a distinctive unit, 
essentially as redefined by Jepsen, including the genera Pronothodectes 
Gidley, Plesiadapis Gervais, Chiromyoides Stehlin, and Platychoerops 
Charlesworth.^ For present purposes it may be assumed that these genera 
are related to Plesiadapis as its only recognizable immediate allies, and 
only broader relationships will be discussed. 

Lemoine^s opinion is not very explicit from the point of view of 
modem taxonomy, but he spoke of Plesiadapis as being ^T^murien^' or as 
having “des caract^res 14muriens avec un facies marsupial” (1887).^ 
Schlosser at first accepted Lemoine^s reference to (or rather comparison 
with) primates, but later (1892) considered the genus as a rodent, then 
(1911) as an insectivore, and finally (1923) returned to behef in primate 
and now in definitely ‘^chiromyiform,” affinities. Forsyth Major (1899) 
considered it as a rodent or duplicidentate. Matthew (e. g., 1914), before 
he had studied the genus at first hand, referred it to the Insectivora. 
Stehlin (1916) considered the primate affinities of Plesiadapis as beyond 
any question, and somewhat more tentatively considered it as especially 
related to ^‘Chiromys^^ (Daubentonia). This was accepted by Teilhard 
(1921) and, largely on the authority of Stehlin and Teilhard, by almost all 
other students, especially in Europe. It is much the most widespread 
view in recent literature. 

On examining part of the present material, however, Matthew 
(1917) pointed out the weakness of Stehlin^s argument, especially as 
regards special affinities to Daubentonia. He reser\"ed judgment until 
the skeletal material could be studied (which unfortunately he never 
was able to carry out), but in the meantime stated tentatively that the 

1 It ts imjpoBsible to approacli the study of an animal as widely known and as much discussed as 
Plestadapta without having already formed some opinion, however tentative, as to its afiBmties, and 
this prejudgment must unconsciously color the emphasis and mterpretation of evidence. It should 
therefore be noted that on starting this study I b^eved Plesiadapis to be perhaM related to Dovn 
bentonta, as Stehlm believed, or an offshoot of the early tarsioids, as its pnmate^e character and 
association with tarsioids, before the appearance of known lemuroids, mii^t suggest. The fact that 
the conclusion reached is decidedly different is, of course, no guarantee that this conclusion is correct, 
but it does show it to be free from bias. 

3 Jepsen also places PlestoUstea here, but I think it extraneous, and he considers Plaiychoeropa as 
a synonym of Plesiadapis while I hold it to be distinguishable generically. These points will be dis- 
cussed elsewhere. 

’ He had also earlier compared Plesiadap^ with “CAiromys,” thus anticipating Stehlin (as the 
latter notes), but apparentiy he abandoned tnis comparison. 
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evidence then before him ^'suggests that it is a very primitive primate,” 
making no suggestion as to closer affinities. Gregory (1920), however, 
has more persistently clung to Matthew’s and his earlier view that 
Plesiadapis is an insectivore allied to the tupaioids,^ stating that the 
humerus gives evidence to this effect which is strengthened by that from 
many other parts of the skeleton [that described above]. 

Gidley (1923) pointed out that there are some distinctive dental 
characters among early primates which are readily recognizable and 
which do not appear to occur in any other order, and that while some 
molar types are very equivocal others seem to be infallibly diagnostic of 
the Primates. He further stated that Plesiadapis {^^Nothodectes’*) has 
such a diagnostic molar pattern and is therefore a primate, with little 
doubt. Comparison was made especially with notharctines and the less 
specialized platyrrhines. 

The general questions thus raised by the various opinions so far 
expressed^ are thus: 

1. Whether it is a primate by definition or is not rather an earlier offshoot of the 
group of Insectivora from which the primates arose. 

2. Whether, if it is definitely primate, it is related or ancestral to Dauhenionia. 

3. If primate but not near Daybentonia, whether it shows special relationship to 
any other major group, with special reference to the tarsioids and lemuroids. 

Anticipating the conclusions reached below, on present evidence I 
believe: 

1. That PUsiadapis is definitely to be classed as a primate. 

2. That it shows no valid evidence of any special relationship to DauherUonia. 

3. That it does show strong evidence of relationship to the tupaioids on one 
hand and the lemuroids (adapids and Malagasy lemurs) on the other, evidence most 
reasonably interpreted by considering Plesiadapis a derivative of the lemur ancestry 
not long after its divergence from that of the tupaioids. It is a sterile branch not 
more closely related to any known later primates. 

In considering these problems, comparison has been made especially 
with Tupaia (also Ptilocercits), Lemur (and other lemurids, especially 
Myoxicebus), Loris, Nycticebus, and some other non-Malagasy primitive 
primates, Notharctus, Tarsius, and Daubentonia, Other genera were also 
compared, but these adequately represent the groups necessary to con- 
sider and serve to present the evidence. Explicit comparison with platyr- 
rhines and cata^rrhines proved to be unnecessary after a preliminary trial, 


^ I. e.f * * Meno^rphla’ * in his text, but the group Menotyphla is now believed to be unnatural in 
this sense and is not based on Tupaia and its true allies, wilh \mch Gregory's comparison is primarily 
made. 

> The view of Schloeser (later abandoned) and of Forsyth Major that Plesiadapis is arodent seems 
BO manifest controverted b;^ its whole structure and has been so adequate mscussed by Stehlm 
as to require no further nouce. 
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as these more advanced forms show no especial resemblance to Plesia- 
dapis not also shown by lemuroids. 

The question of primate or insectivore relationships has become one 
purely of primate or tupaioid aflanities, as there is no question of close 
resemblance to any insectivores other than the tupaioids.^ Since the 
tupaioids are now universally recognized as a conservative offshoot of 
the primate ancestry, the plesiadapids are related to the primates in 
either case, and the question as to their inclusion in that order or in a 
protoprimate division of the Insectivora is in part purely verbal. In 
fact it ceases to exist at all if Le Gros Clark (1934) is followed in placing 
the tupaioids in the Primates, and his evidence is so detailed, so carefully 
evaluated, and so convincing that I see no reasonable alternative to such 
a course. If the tupaioids are primates, then the plesiadapids are neces- 
sarily primates also. The essential point, however, as to whether they are 
closer to tupaioids or to some other group among the primates, remains. 

The evidence of the dentition has not been very fully analyzed. 
Most students have called it vaguely ‘Temuroid.^' Stehlin (1916) em- 
phasized the Daubentonia-like enlargement of the incisors, but he noted 
that these are functionally quite different from those of Davbentonia, 
with which they could only be linked by intermediate forms testifying 
to the reality of the profound changes involved. Such intermediate 
forms he thought recognizable in Chiromyoides and Heterohyus (Amphi- 
chiromys, Heterochiromys), But later discovery and research (culminat- 
ing and summed up in Jepsen, 1934) have clearly shown that Chiro- 
myoides is barely separable from Plesiadapis and makes only the most 
distant and superficial approach to Heterohyus, while the structural 
ancestry of Heterohyus can be traced back to Labidolejnur, which is con- 
temporaiy with Plesiadapis and even at that early date clearly belongs to 
quite a different line of development. As regards the cheek teeth, those 
of Dauhentonia are so degenerate that they show little more than that 
they were probably derived from a tuberculosectorial type. As all 
Eocene and Paleocene primates (and most other earliest Tertiary mam- 
mals) are of this t3npe, the positive evidence is wholly inconclusive. 
Stehlin points out that they could be derived from Plesiadapis, but this 
is negative evidence of no particular value. They could about equally 
well be derived from any other Paleocene or Eocene primate, or for that 
matter from any one of many insectivores, rodents, carnivores, or even 
xmgulates, as far as this evidence goes. 

^ Matthew (1917) pointed out certain analofides to soiicoids in the dentition, but did so only de- 
eoriptivdy. He never maintained that any special soriooid relationship is indicated. 
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Stehlin’s argument may perhaps be summed up as being that 
Daubentonia must somewhere on earth have had as a basal Tertiary 
ancestor a primate with enlarged incisors, that Plesiadapis is a basal 
Tertiary primate with enlarged incisors, and that therefore Plesiadapis 
is or may be the ancestor of Daubentonia.^ Every point is, however, 
dubious in the extreme. It is possible, but conjectural, that Daubentonia ^ b 
enlarged incisors date from the Paleocene. Nothing is known of the date 
of origin or rate of acceleration of this character. Such characters can be 
developed rapidly. Analogy with rodents does not appear to have much 
bearing and even they probably developed rootless incisors rapidly. 
Although this occurred in them before the Eocene, it may have occured 
in Daubentonia at the same rate but at a different time, the Pliocene for 
instance. Nothing is actually known as to this. On the second point, 
Plesiadapis is not the only early primate with enlarged incisors. These 
developed at least six times in the Paleocene and Eocene. Tetoniics, 
Necrolemur, Carpolestes, Labidolemur, Phenacolemur, and Plesiadapis 
(and allied genera in each case) represent different lines of descent in 
each of which enlarged front teeth apparently developed independently. 
As the lines are divergent, it is unreasonable to suppose that more than 
one of them is related to Daubentonia. It is, furthermore, unnecessary 
and in fact impossible to assume a priori that any of them is related to 
Daubentonia, the early Tertiary history of which is quite as likely to be 
unknown as is its later history. A conclusion cannot be reached with 
any probability except on better evidence than mere enlargement of 
anterior teeth, an adaptive character which has appeared over and over 
again in many different groups of mammals. 

As regards molar pattern, Plesiadapis resembles the primitive 
Notharctinae more closely than any other group. The resemblance to 
the Adapinae is more distant, but still striking in many respects. There 
is also considerable resemblance to Necrolemur, a later tarsioid, and to 
Paromomys, a Middle Paleocene genus of doubtful position perhaps 
tarsioid. Resemblance to the other main groups of early primates is 
more distant. 

The resemblance to Pelycodus, most primitive known notharctine, 
is really amazing and extends to the apparently most insignificant de- 
tails. The upper molars are of almost identical structure throughout, 
differing only in details of the cingula and proportions such as may char- 
acterize species of one genus. In the lower molars, Pelycodus has the 

^ . * It is impowiWe and unnewessary to repeat the argument in full, but it is perhaps unjust to abbrevi- 
ate it w^out adding tlmt Stehlin's views are presented logically and with proper caution and t^t his 
whole discussion, even though m part supersede by later discovery, markeda great stride f <nward. 
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paraconidis slightly more distinct, but the resemblance is equally strik- 
ing and includes even such features as the minute groo'V’ing of the trigonid 
face of the metaconid and the exact structure of the complex groo\ing of 
the talonid face of the hypoconid aiid of the whole heel of ils. Matthew 
and others have noted this resemblance, although hardly recognizing its 
very complete character, but have tended to distrust or even reject it 
because of the well-kno\\Ti fact that early tuberculosectorial dentitions 
are all more or less alike and that erroneous allocations have frequently 
resulted from comparisons of molar teeth alone. This, is, of course, true, 
but it is also true, as Gidley pointed out, that such complete convergence 
in a really complicated pattern as occurs between Plesiadapis and Pely- 
codus has rarely or never been found in mammals not truly related, and 
that the characteristic structure of Plesiadapis molars is encoimtered in 
no order other than the Primates. The e\i.dence of molar pattern is 
decidedly in favor of rather close relationship to the Notharctinae. As 
this happens to be correlated with other resemblances to that subfamily 
or, more broadly, to the general division of primates which it represents, 
there is every reason to accept this evidence as valid. 

are decidedly less notharctine. P®*^ are variable in both groups, 
and may be closely similar. The most obvious difference in some species 
of Plesiadapis is the large conule, but this is reduced or absent in the 
more advanced species of Plesiadapis and in its close ally Platychoerops 
(that is, in the forms actually contemporaneous with the notharctines 
available for comparison). P3-4 show that the tw^o groups are divergent 
(which is obvious in any event) but offer no evidence for or against re- 
lationship. In Plesiadapis these teeth are relatively short and broad, in 
Pelycodus generally more slender. The trigonid is more highly differen- 
tiated in Pelycodus, but this is a progressive character approached by the 
more advanced plesiadapids. 

The anterior teeth are, of course, very unlike in the tvro groups. The 
very doubtful suggestion of possible tarsioid affinities in the dentition 
consisting of a resemblance (much less exact than to the Notharctinae) 
in the posterior teeth to a few advanced and aberrant later fossil tarsioids 
and to some doubtfully placed early genera, is negatived by the known 
skeletal characters. In aU the characters in which Tarsius differs from 
the lemuroids and which are known in Plesiadapis, the latter is nearer 
the lemuroids. Nor does it show any of the definite, but in some cases 
rudimentary, tarsioid developments also to be seen in only slightly later 
fossil tarsioids. It is hardly possible that the plesiadapids have any closer 
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relationship to the tarsioids than implied in the statement that both are 
primitive primates. 

A similar conclusion seems to be even more strikingly, and rather 
surprisingly, true as regards Davibentonia, I am unable to find any char- 
acteristic daubentoniid character, even in the most rudimentary form, 
in any known part of Plesiadapis beyond the enlarged incisors, which are 
not really very similar and have little or no value as evidence, as pointed 
out above. If the ancestry of Daubentonia really had already begun to 
diverge in the Paleocene and was already characterized by enlarged 
incisors, it is reasonable to suppose that it would also have some other 
daubentoniid characters, among the many which appear in the whole 
skeletal structure, but Plesiadapis has none. If, as is also possible, 
Daubentonia is really a more modem offshoot of the general lemurid stock, 
this would necessarily imply that its early Tertiary lemurid ancestry 
was more generalized than is Plesiadapis. In short, there is no evidence 
that Plesiadapis is related to Daubentonia^ there is much evidence that 
it is not so related, and this view can no longer be maintained. 

It is stHl possible that Daubentonia is related to the Apatemyidae, 
although the e\’idence is very inadequate and not very convincing. The 
question is foreign to the present discussion. 

Plesiadapis does show numerous and striking resemblances to three 
groups: Adapidae, Tupaiidae, and Lemuridae. Special relationship 
with all three is entirely possible. Gregory^ (1920) has conclusively shown 
that the adapids are a primitive offshoot of the lemuroid ancestry. Le 
Gros Clark (1934) has similarly demonstrated that the tupaioids are a 
still more primitive, more persistent, but more conservative offshoot of 
the same stock. The dentition is aberrant in the diprotodont habitus, 
notharctine in molar structure, apparently somewhat less lemurid and 
much more notharctine than tupaioid. 

The skeletal characteristics, explicitly brought out in the compara- 
tive description above, may be summarized as follows: 

1. Most of the many characters shared by tupaioids and lemuroids are also 
present in Plesiadapis. These characters define the whole tupaioid-notharctine- 
lemurid line, and show that Plesiadapis is a member or a derivative of this series. 

^ Qidley (1923) very sharply attacked Gregoipr *8 oondusion. His arguments are principally (a) that 
the Adapidae (ot Northarctinae) are not lemuroids because they resemble only the Malaga^, not the 
African and Asiatic lemurs.*' and ([b) that they are platyrrhines because they resemble that group 
in many characters. Both these points were even more fully broujg^t out by Gregory and were, it 
would seem, more logically interpreted by him. The first suggests uiat the Adapid^ and Malagasy 
lemurs belong to a natmral group from which the lorisiforms are excluded, which is the conclusion 
reached by Gregory long before. The second suggests that the A dap idae, or Notharotinae, stand near 
the platynhine ancestry, which was dso Gregory’s concdusion. "V^ether they be consider^ as pre* 
plat^mne lemuroids (Gregory) or as lemuroia pLat 3 rrrhineB (Gidley) does not really seem to be asim- 
portoat or as different as Gidley suggests, but the former seems somewhat more m accord with the 
evidence and more conducive to a broad view of relationships. 
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2. In many characters Plesiadapis is defimtely closer to the notharctines, lemu- 
rids, or both than to the tupaioids. Individual characters of this sort are not very 
conclusive, but so many are found, in almost aU parts of the skeleton, that it seems 
highly probable that they are significant. They show that the plesiadapids branched 
off from the lemurid stock after the separation of the more primitive tupaioids. 

3. There are a few characters in which Pleaiadapis resembles the tupaioids 
rather than the lemurids, and more (but stiU fewer than in the second category) 
in which it is approximately intermediate between the tupaioids and lemurids. As 
far as can be judged, these are without exception characters in which the tupaioids 
are archetypal to the lemurids, and they therefore suggest merely that when the 
plesiadapids arose from it the lemurid ancestry still retained certain primitive fea- 
tures which were lost in later forms. 

4. There are one or two characters in vrhich PUsiadapis resembles the lorisiforms 
more than the lemuriforms but these are so few, the resemblance is so inexact, and 
the characters are so unimportant and easily convergent in nature that they can 
hardly indicate any special relationship. The plesiadapid structure is lemurLform, 
and not lorisiform, throughout. 

5. Plesiadapia has several specifically notharctine characters, especially in the 
molar pattern but also a few in the skeleton- It also has a few specifically lemurid 
characters, or characters of the general lemuroid ancestry retained in lemurids and 
lost in notharctines. The suggestion is that the plesiadapids arose from the primitive 
lemuroid ancestry at about the same time as the notharctines and probably from the 
same subdiviaon or general stock as the latter. They can hardly, however, have 
arisen from a differentiated and specifically notharctine ancestry. 

6. There are numerous characters in which Pleaiadapis is divergent from all the 
other groups mentioned. These are the characters of the plesiadapid line as such and 
are in general adapative habitus characters, not wholly concealing more basic re- 
semblances. They show that the plesiadapids were an early side line, specialized in its 
own way, not ancestral to any known forms. 

The following suggested new classification of the Suborder Lemur- 
oidea involves the conclusions of the present study, and also a detailed 
review of the whole subject, with special reference to the recent work of 
Le Gros Clark (summed up in 1934).^ 

The form and the abbreviations are as in my general classification 
of mammals (1931), and this may be taken as superceding the classifica- 
tion of the same suborder on page 271 of that paper, 

1. Suborder Lemuroidea Mivart, 1864. 

Infraorder Lemuriformes Gregory, 1915. 

Superfamily Tupaioidea 

tFam. Anagalidae Simpson, 1931. Olig. ; As. 
Fam. Tupaiidae Mivart, 1868 (Tupaina 
Gray,1825;Tupaiadae Bell, 1839). R.;As. 

1 1 am peraonally indebted to Professor Le Qros Clark for additional comments and for examining 
this classification, for the impeifectionB of which, however, he is not responsible and which he has not 
seen since the Plesiadapidae were removed from the Daubentonioidea and placed in the Superfamily 
Lemuroidea. 
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Superfamily Lemuroidea 

fFam. Plesiadapidae Trouessart, 1897. M. 

Paleoc.-Eoc.; N.A., Eu. 
fFam. Adapidae Trouessart, 1879. [In- 
cluding Notharctidae Trouessart, 1879]. 
Eoc.; Eu., N.A. 

Fam. Lemuridae Gray, 1821. [Including 
Megaladapidae Forsyth Major, 1893, 
Nesopithecidae Forsyth Major, 1896.] 
Pleist.-R.; Madagascar. 

Fam. Indridae Burnett, 1828 (Indrisidae 
Alston, 1878.) R.; Madagascar. 
Superfamily Daubentonioidea 

Fam. Daubentoniidae Gray, 1870 (Dauben- 
toniadae Gray, 1863=Cheiromydae Gray, 
1821, invalid name). R.; Madagascar. 
Infraorder Lorisiformes Gregory, 1915. 

Fam. Loridae Gray, 1821. ?Plioc.-R. ; S. As. 
R.; S. As. 

Fam. Galaginidae Alston, 1878 (GaJagonina 
Gray, 1825). R.; Af. 
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THE TIFFANY FAUNA, UPPER PALEOGENE 
III.— PRIMATES, CARNIVORA, CONDYLARTHRA, AND AMBLYPODA 

By George Gaylord Simpson 

In the first section of this revision, which exigencies of publication 
have caused to appear as three separate papers, the Tiffany fauna as a 
whole and its occurrence were reviewed, and the multituberculates, 
marsupials, insectivores, and a possible bat described. The second sec- 
tion was devoted to the morphology and relationships of PlesiadapiSj 
omitting detailed taxonomy. The present paper is the last of this series. 
It begins with the taxonomy of the Tiffany Plesiadapis and completes 
the review of the fauna. 

PRIMATES 

Plesiadapidae 

Plesiadapis Gervais, 1877 

Synonym. — Nothodectes Matthew, 1915. 

Matthew (1915) based Nothodectes on a single fragmentary lower 
jaw. This did not show any of the striking characters of the Plesiadapis 
group, and comparison with Plesiadapis was then possible only through 
the very inadequate figures of Lemoine, so that the resemblance was not 
recognized. The discovery of the fine Tiffany material and the publica- 
tion of better, but still incomplete, figures of the Cernaysian form by 
Stehlin (1916), led Matthew to recognize the very close resemblance 
between Nothodectes and Plesiadapis, and he wrote (1917, p. 832) of the 
former that ‘Hho generic characters do not separate it satisfactorily from 
Plesiadapis as described and figured by Lemoine, but pending a revision 
of Lemoine's genus it seems better to retain Nothodectes provisionally,'^ 
and he elsewhere noted the possibility that the genera are identical. 
The principal characters used to distinguish Nothodectes provisionally 
were: 

Upper incisors more elongate and with three, not two, apical cusps. 

P^ with paracone and motacone more separate than usual in Plesiadapis, 

Upper molars a little less quadrate, with weaker hypocone and external cingu- 
lum. 
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ParacoDid less distinct on the lower molars and entoconid shelf of Ms narrower 
and more of the normal crested type. 

The implication was that these are not primarily generic characters 
but that they were distinctions indicated by the incomplete evidence 
available winch prevented the assumption of generic identity in the 
characters not then published for the European species. Teilhard 
(1921) made the awaited thorough revision of the latter forms and 
showed that the early species (i.e., those truly of Plesiadapis and not of 
Platychoerops in my still more recent usage) do have thi*ee lobes on the 
upper incisor, separate paracone and metacone on and paraconids 
much as in Nothodectes,^ He did not specifically mention other points 
made by Matthew, ^ but as no other distinctions were found, he followed 
the course indicated by Matthew in such a case and united the genera 
under the older name, Plesiadapis. There can hardly be any question as 
to the correctness of this synonymy, and it is now generally accepted. 

Teilhard also showed that the old generic names Platychoerops 
Charlesworth, 1854, and Miolophus Owen, 1865, which are absolute 
synonyms, refer to an animal closely related to Plesiadapis Gervais, 
1877. Teilhard considered all three as synonymous,® but pointed out 
that their type species do have very marked distinctions. In 1929 I 
tabulated these distinctions, pointed out that they are surely of generic 
rank by ordinary standards, and so accepted both Platychoerops and 
Plesiadapis as valid and different genera.^ 

In describing Plesiadapis cookei, Jepsen (1930, pp. 525®~528) pointed 
out that it has two characters of Plaiychoerops, the stronger mesostyles 
and lack of conule on P^, but otherwise is closer to Plesiadapis, and he 
therefore here and in his later paper (1934) follows Teilhard and makes 
Platychoerops and Plesiadapis synonyms. Much discussion is not called 
for here, but continued use of the name Plesiadapis must be explained. 
Genera are based essentially if not entirely on their genotypes, which are 
species, in this case Platychoerops richardsonii and Plesiadapis tricuspi- 


1 Matthew noted that they* are separate in some European forms. The separation, better in 
Plenadapia gidleyi than in Plesiadapis tricuspidens, still appears to be a valid character, but of only 
specific value. 

a He states that Matthew also distinguished the genera the absence of a paraconid in Notho- 
dectes^ but as far as 1 find Matthew did not give a generic difference in quite thu form. It was, as 
regards the exact point mentioned, a morphological interpretation equalb^ applicable to American 
and to European forzns. 

> In spite of its being doubly antedated, if this svnonymy be accepted. Teilhard continues to 
call the genus Plesiadapis^ and Jepsen follows him. This is. of course, invalid. 

* Jepsen's note (1934, p. 290, footnote 31 might give the impression (not intended by the au- 
thor) that the genera were separated artificially on the basis of their age in order to preserve Plssia- 
dapis from synonymy. They were, in fact, defined by me on numerous definite and specified mor- 
phological oharaot^8,in which the genotypes differ. The difference in age merely gives the then 
known geolo^cal distinction of these natural units, and is not the means of distinguishing them, and 
the preservation of the name Plesiadapis is purely incidental. 

B On page 52fi Plesiadapis is inadvertently labeled as a new genus. 
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dens. To demonstrate their synonymy, it must be held that the 
differences between these species are of less than generic value. The 
presence of marginal species, sometimes even difficult to place as to 
genus, is very common. In ancestral and descendant genera it is not 
only the rule, but with increasing knowledge is also absolutely inevitable 
that intermediate species will show gradations between the genera. 
This fact in itself obviously cannot in any way lessen the distinctiveness 
of the genotypes and if the latter are, on the whole, so distinct as to 
warrant generic separation they remain so, no matter how many inter- 
mediate structural stages may be found. To maintain any other view 
would eventuate in considering Hyracotherium as synonymous with 
Equus. New discoveries may permit better definition, as they do in this 
case by showing that the conule of should not be considered as a 
generic character of Plesiadapis, but even if all the characters of earlier 
definitions are intermingled in a species this does not in itself make the 
genera synonymous. In this case such a transition has not been found, 
although it might well be. Of the seven characters given as distinguish- 
ing Platychoerops and Plesiadapis, which still seem to mo of decisive 
generic value, Plesiadapis cookei is like Platychoerops in one or two, and 
otherwise is like Plesiadapis. The genera seem to me to be surely dis- 
tinct, on the most commonly current criteria.^ 

Plesiadapis gidleyi is by far the best known animal of the Tiffany 
fauna, and of its family, being represented by the whole dentition and 
many skeletal parts. The morphological description and discussion of 
affinities have been given separately in the previous paper of this series. 

Plesiadapis gidleyi (Matthew, 1917) 

Nothodectes gidleyi, Matthew, 1917, p. 832. 

Type. — Amor. Mus. No. 17170, upper and lower jaws with most of the dentition. 

Paratypbh. — ^Amcr, Mus. No. 17171, palate with dentition complete save left 
P». 

Amer. Mus. No. 17172, lower jaws with incisors, left P® and Ma-g, and right 
Ml- 2 , with parts of maxillae, some upper teeth, and unimportant skeletal fragments. 

Impoetant Referred Specimens. — ^Amor. Mus. No. 17389, left lower jaw with 
very little worn dentition, lacking only Pg. 

Amer. Mus. No. 17372, associated upper and lower milk teeth and first molars. 

Amer. Mus. No. 17173, crushed palate with most of cheek teeth. 

Amer. Mus. No. 17174, left lower jaw with most of teeth. 

Amer. Mus. No. 17200, lower jaws and associated right maxilla, with teeth. 

1 1 am strengthened in my belief that this criterion (as to how great a distinction must be to 
have generic value) is in accordance with current opinion by such cases as the separation of Paree- 
typodw from Ectypodua^ Plesioleatea from Palaechthonf TeUhardella from Eochiromyst in which Jex>> 
sen has established a standard which I accept and by which Platychoerops cannot possibly be unit^ 
with JPleHadapis. In further application of such a criterion he recognises Chiromyoidest which is 
almost certainly closer to Pleaiadapia than is Platychoerops. 
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Amer. Mus. No. 17388, skull, badly crushed and mixed, with most of cheek den- 
tition, associated with imperfect lower jaws and some skeletal fragments. 

Amer. Mus. No. 17379, lower jaws associated with much of skeleton. 

Hoeizon and Locality. — Mason Pocket,^ Tiffany Beds, Colorado. 

Diagnosis. — Basal cuspule of lower incisor distinct. P 2 vestigial but apparently 
always present. P 4 relatively short and wide, no metaconid. Talonids of M 1-2 
considerably wider than trigomds. Hypostylids present on all molars, strong on 
M». Enlarged upper incisor with three apical cusps. Paracone and metacone dis- 
tinct on P* and well separated on P*. Hypocone region of M^”*® without a distinct 
cusp. Posterointernal part of M® widely expanded and basined. Molar mesostyles 
moderate. Length Mi-s (mean of six specimens) 10.5 mm. Other measurements 
given below. 

In uniting the genera Plesiadapis and NothodecteSj Teilhard (1921), 
p. 24, added, “ Je suis done convaincu qu 'une comparaison directe des 
deux formes d^montrerait Tidentltd, non seulement g4n6rique, mais 
spdcifique, de Pies, tricuspidens et Noth. Gidleyi.” Abel (1931, p. 264 
and elsewhere) took this prophecy as an accomplished fact, recorded 
Plesiadapis tricuspidens Gervais in the Tiffany, and even reproduced 
Matthew’s figures over this name. With due respect for the synthetic 
spirit of revision and sympathy with the principle of making taxonomic 
groups as broad as the facts reasonably allow, in this case it is going too 
far to suppose that the plesiadapid of southwestern Colorado is exactly 
the same as its approximately contemporaneous relative of northeastern 
France. It is rather surprising to find a genus common to the two 
faunas (generic identity of their animals not being established or prob- 
able in any other case), but this is almost certainly correct. The species, 
however, are very distinct, and not on a priori grounds but on their 
morphological characters. 

The Cernaysian plesiadapids are much larger animals, in the first 
place. The largest of them are twice the size of P. gidleyi and even the 
specimen figured by Teilhard to show the small extreme in variation 
(1921, PL I, fig. 5) is one-third larger than the largest specimen of P. 
gidleyi.^ The very decided difference in mean size, without any over- 
lapping of the size distributions, associated with the widely different 
proveniences, is in itself a valid specific distinction. In addition there 
are numerous minor morphological distinctions and while some of these 
might prove invalid if the original specimens could be compared, it is 
improbable that they are all illusory. None of the many specimens of 
P. gidleyi has a metaconid on P4, and the presence of this cusp is given as 


1 One specimen, a single tooth, was found near but not in the Mason Pocket. 

3 1 have been unable to find very adequate exact measurements of T. tneuspUenSt but see below. 
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typifying P. tricuspidens by Teilhard and it is well shown in his figures. 
P. tricuspidens does not appear to have hypostylids, although perhaps 
they are present and unnoted. Although in P. tricuspidens the outer 
cusp of has been shown by Teilhard to be divided, nevertheless all 
the figures and descriptions (including Teilhard’s) clearly indicate that 
the separation is more advanced in P. gidleyi. The hypocone of 
seems to be a definite cuspule in P. tricuspidens, but it is not in P. gid- 
leyi, and the posterointernal basin of seems to be more definite and 
expanded in the latter. Doubtless some of the numerous other minor 
and less obvious differences suggested by the published data would be 
confirmed by direct comparison. The species are surely closely related, 
but they are even more surely not identical. 

P. dubius (Matthew), the first named Aunerican species, differs from 
P. gidleyi chiefly in the absence of P2, longer and more quadrate Ps-4, 
distinct paraconid and metaconid on P4, and nearly equal width of tri- 
gonid and talonid on Mi~2. P- fodiuatus Jepsen also lacks P2, is said to 
have a weaker basal cuspule on the lower incisor than in P. gidleyi, has 
relatively narrower P4 to M3 than in P. gidleyi, lacks the metaconid of 
P4 as in that species, and apparently has the trigonid-talonid propor- 
tions of Ml- 2 as in P. dubius.'^ In the upper teeth, the protoconule ap- 
pears to be smaller on P®~^, the hypocone more definite on M^, and the 
posterointernal expansion of M® less in P. fodinaius than in P. gidleyi 
but the teeth are closely similar. P. fodinatus is slightly but significantly 
larger than typical P. gidleyi or P. dvbius. 

P. cookei Jepsen likewise lacks P2 and has a simple P4 as in P. gidleyi 
and, also as in P. fodinatus, its lower cheek teeth are less expanded 
laterally than in P, gidleyi. The basal cusp of the lower incisor is 
lacking. has paracone and metacone poorly differentiated and lacks 
the protoconule, a character unique among known species of Plesiadapis 
and suggestive of Platychoerops, although the other characters are those 
of Plesiadapis. The upper molars apparently very closely resemble 
those of P. gidleyi except that the inner border of M^ may be narrower 
and more rounded. The species is much larger than P. gidleyi. 

The following table gives the important statistical data on lower 
teeth of P. gidleyi. As all the specimens included are from the Mason 
Pocket, the sample is probably very homogeneous as to race, but sex 
and age groups cannot be differentiated. Standard (not Probable) 
Errors are given: 

1 I take certain striking apparent differences in the contour of Ma of the (Jepsen, 1930, 

PI. V, fig. 6) to be due to the combination of a left M« with right P 4 to Mi or to Mi. 
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Vari- 

ate 

No. 

OF 

Indi- 

vidu- 

als 

Observed 

Range 

Mean 

1 

Standard 

Deviation 

Coefficient 

OP Variation 

LP, 

11 

2.0-2 4 

2.20 ± 0.03 

0.11 0.02 

5.1 * 1.1 

WP* 

11 

1. 7-2.0 

1.77 0.03 

0.10 ± 0.02 

6.4 * 1.2 

LP. 

11 

2. 0-2. 5 

2 27 =*= 0.04 

0.14 0.03 

6.3 * 1.3 


11 

1.9-2. 4 

2.09 =*= 0.04 

0.15 =*= 0.03 

6.9 * 1.5 

LMi 

12 

2 5-3.1 

2.84 =*= 0.06 

0.16 =t= 0.03 

5.7 * 1.2 


11 

2.5-3. 1 

2.67 0 05 

0.18 =*= 0.04 

6.8 * 1.5 

LM2 

12 

2. 8-3. 3 

3.13 0 03 

0.11 =*= 0.02 

3.6 * 0.7 


11 

2. 7-3. 3 

3 04 =*= 0.05 

0.16 =fc 0.03 

5.3 * 1.1 


11 

4. 4-4. 8 

4.63 =i= 0.04 

0.12 *0.03 

2.7 * 0.6 

WMa 

8 

2, 7-3.1 

2.87 ± 0.05 

0.13 * 0.03 

4.5 * 1.1 


The figures in the following table are the deviation of the particular 
measurement in the species named from the mean of that measurement 
in P. gidleyij divided by the standard deviation of the latter. The re- 
sulting figure gives a criterion of the significance of the deviation. If this 
figure is greater than two it is probable and if gi’eater than three it is 
almost certain that the species differ significantly in this dimension. 
Significant figures are in bold-face. (Table on p. 7.) 

P. gidleyi and P. dubius are not distinguishable in size, although they 
are morphologically. The figures for P. fodinatus and P. coohei are cal- 
culated from Jepsen’s published raw data (1930) and show that both 
species are certainly distinct from P. gidleyi. Published measurements 
of the Cernaysian specimens are extremely scanty. These figures are 
from raw data published by Lemoine (1878) on a specimen referred to 
P. tricuspidens and the type of P. recticuspidenSj the latter the smallest 
Cernaysian specimen (and hence nearest to P. gidleyi) that I find re- 
corded in the literature. It is poorly preserved, and the molar widths 
may have been rather greater than indicated by Lemoine. In any 
event, it is clear that neither specimen can be conspecific with P. gid- 
leyi, even on the basis of size alone. Incidentally, if the variability of 
P. tricuspyidene was comparable with that of P. gidleyi, the most reason- 







1935] TIFFANY FAUNA, UPPER PALEOGENE. Ill 


7 


Variate 

P. 

dubius 

P. 

fodinatua 

P. 

cookei 

P. tri~ 
cuspidens 

P. recti- 
cuspidens 

LP, 

. . . 


+21.8 

.... 


WP* 



+18.3 

.... 

.... 

LP. 

+0.9 


+16.6 

+26.6 

.... 

WP 4 

+0.1 


+14.1 

+16.1 

.... 

LMi 

+0.4 

+5.4 

— 


.... 

W Ml 

-0.9 

+1,8 

1 


— 

LM 2 

+0.6 

+5.2 

+26.1 

+35.2 

+11.5 

WM 2 

-0 9 

+1.6 

+15.4 

+ 9.1 

- 3.4 

LMa 


+7.2 

+39.7 

+21.4 

+ 1.4 

WMs 

+1 0 

+2.5 

+12.5 

+10.2 

+ 1.0 


able assumption, Teilhard cannot be correct in thinking that only one 
species is present in the Cernaysian, and there must be at least three 
species and possibly four, as Lemoine thought. 


Apatemyidae 

This family, founded by Matthew (in 1909) but later united by 
him and by most other students with the Plesiadapidae, has recently 
been revised and redefined by Jepsen (1934) who has clearly pointed out 
its many distinctions from the Plesiadapidae. About all the two groups 
have in common is a basically primate molar structure combined with a 
diprotodont habitus. The earliest known apatemyid is Labidolemur, 
which was first discovered in the Tiffany fauna but which is now some- 
what more satisfactorily known from L. kayi KSimpson of the Bear Creek, 
a Tiffany equivalent. 

Labidolemur Matthew and Granger, 1921 

Type. — L. soricoides Matthew and Granger. 

Distribution. — Tiffany and Bear Creek, Colorado and Montana. 

Diagnosis.^ — A. typical but primitive apatemyid. Dental formula not deter- 
minable but probably Crown of enlarged incisor fully enamel covered, and 

enamel not extending into alveolus (in adult), superolateral edge of crown sharp and 
cronulated. P4 with one (L. kayi) or two (probably in L. soricoidea) roots, but in 


1 Much emended after Matthew and Granger, on the basis of subtequent discoveries of related 
forms and clearer recognition of af^ties. 
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either case less reduced relative to the molars than in later genera. Trigonid of Mi 
as wide as talonid and also of about equal length. Talonid of Mb short and wide, 
nearly equal to trigonid, no distinct hypoconulid piojection or third lobe (L. kayi). 
Mandible relatively slender and elongate for a member of this family. 

Aside from itb possession of the family characters, fully pointed out 
by Jepsen, it is very diflficult to define this genus adequately, and the real 
distinctions from it of the more recently named genera Eochiromys Teil- 
hard and Teilhardella Jepsen are not clear, although there is every reason 
to suppose that these genera are distinct. 

The type material includes only the incisor and Mi in the jaw, with a 
separate tooth, possibly Ps, of doubtful association. The latter tooth, 
apparently found in matrix with the type, is one-rooted and strongly 
proclivous, but otherwise is not very like Pa in later genera, as it does 
not bend down anteriorly and rises to a definite anterior cusp, with an- 
terior and posterior crests, followed by a non-cuspidate heel. There is 
a strong internal cingulum. 

Matthew and Granger doubtfully referred two specimens including 
M 2 end Ma, but as already pointed out by Jepsen (1934, p. 289), these 
probably belong to Ignacius or Phenacolemur and not to Labidolemur, 
They are quite unlike the homologous teeth of L. hayi. See also below, 
Ignacius, 


Labidolemur soricoides Matthew and Granger, 1921 

Type. — Amer. Mus. No. 17400, associated right and left lower jaws with incisor 
and Ml of each side and doubtfully associated left ?Ps. 

Horizon and Locality, — Mason Pocket, Tiffany Beds, Colorado. 



Fig. 1. Labidolemur soricoides, Type^ Amer. Mus. No. 17400, left lower jaw 
with incisor and Mi. External view. Pour times natural size. 
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Diagnosis. — Paraconid and anteroexternal cusp of Mi relatively small, indis- 
tinct, and created. Horizontal ramus slender. Measurements of type as below. 
Mi- 3 (approximate, from alveoli of Ma-s and crown Mi) 5.5 mm. 

Ml length 1.7, width 1.1 mm. 


Garpolestidae, new family 

Type. — Carpolestes Simpson. 

Distribution.— Fort Union (Lower Lebo: Torrejon equivalent; “Princeton 
Quarry Level,’’ Park County, Wyoming: Tiffany equivalent; Bear Creek Beds: 
Tiffany equivalent) and Tiffany. 

Diagnosis. — One enlarged lower incisor, its root not reaching the posmrior end 
of P4. Intermediate teeth reduced in size and number and becoming one-rooted, 
button-like vestiges. P4 much enlarged, with high trenchant blade on which a longi- 
tudinal scries of cuspulcs or serrations is developed, heel short and simple and becom- 
ing merged with the blade. Mi with long open trigonid, paraconid distinct and an- 
terior to protoconid. M2--8 of plesiadapid or, in less detail, primitive tarsioid type. 
P3-4 becoming large teeth with three longitudinal rows of cuspules, the external row 
longest and cusps most numerous. Upper molars simple, of primitive tritubercular 
structure with small but distinct basal hypocone in Carpoleates. 

The structural series Elphidotarsius’-Carpodaptes-Uarpolestes forms a 
natural group apparently quite as clearly defined and distinctive as that 
of the Plesiadapidae and Apatemyidae in Jepsen^s redefinitions (1934), 
and may thus conveniently be regarded as a third family of somewhat 
analogous adaptive type. The presence of numerous resemblances 
between the plcsiadapids, apatemyids, and carpolestids suggest that 
they might be sepai*ate phyla of a single stock, and hence more properly 
classified as subfamilies of one family, but this hypothesis must be dis- 
carded on present evidence. With few or no exceptions, the resem- 
blances are: (a) shared equally by many other early mammals, hence 
merely primitive; or (b) shared equally by various early primates, hence 
evidence of primate relationships and not of relationships between the 
phyla as such; or (c) shared by numerous possibly related or clearly 
unrelated groups, as is true of the enlarged incisors, and hence to be 
considered as purely adaptive characters with no clear significance as to 
affinities. On the other hand there are important differences that sug- 
gest that they may not be derivatives from the same stock at all. For 
instance, in spite of the many resemblances between plesiadapids and 
carpolestids, their upper molars differ quite as much (and in analogous 
ways) as do those of animals belonging to quite different primary sub- 
divisions of the primates, or even quite unrelated ordinally. 

The Tiffany fauna contains the middle term of the structural series 
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represented by the three known genera of this family. Carpolestes, 
which is the most specialized genus and hence is chosen as type of the 
group, is from beds of nearly the same age in Montana and Wyoming. 
It differs little from Carpodaptes^ and may be slightly later (although 
this seems improbable on other evidence) or belong to a moderately 
divergent and more progressive line. The most primitive carpolestid 
is Elphidotarsius from a Torre j on equivalent in the Crazy Mountain 
(Montana) Fort Union. It is decidedly different from the later forms, 
but in every respect its distinctions are purely primitive and it unques- 
tionably belongs to this line. A more detailed consideration of the 
structure, evolution, and relationships of this family will be given in the 
course of a monogi-aph of the Crazy Mountain Field and other work now 
in progress. 


Carpodaptes Matthew and Granger, 1921 

Type.— C. aidacodm Matthew and Granger. 

Distribution. — Tiffany, Colorado. 

Diagnosis. ’ — Dental formula probably i.i.8.7. ?Caniae and P2-3 reduced, with 
vertical, cylindrical roots and Pj, at least, with ^obular, button-like crown. P4 
more enlarged than in ElphidatarsiuSf with four apical cuspules or serrations, an 
obscure, lower anterior cuspule, and a single talonid cusp, well diffeientiated from the 
main blade and lower than the trigonid of Mi. All these cuspules in a straight an- 
teroposterior line. Trigonid blade of Mi slightly less elongate than in Carpolestes, 
Third lobe of M* relatively smaller, less projecting and less asymmetrical than in 
Carpolestes, 

Matthew and Granger gave the dental formula as >. 1 . 4 . 3 , assuming that 
the large tooth is a canine and that other teeth might occur anterior to 
it. Jepsen^s specimen of Carpolestes dubius (Jepsen 1930) showed that 
this is in fact the most anterior tooth, and he identified it as possibly an 
incisor, giving the formula (with a query) as That the enlarged 

tooth is an incisor, as Jepsen thought, seems highly probable. It is im- 
possible to determine whether the following tooth is a canine or Pi, 
but from analogy with the most similar forms it seems slightly more 
probable that it is the canine, and in any event this legitimate, but 
purely" hypothetical, assumption facilitates comparison with other 
groups. The formulae of Carpodaptes and Carpolestes were apparently 
identical. 

The anterior alveolus is so imperfectly preserved in the present speci- 
men that its character is not very clear. In comparison with the better 

^ Modified after Matthew and Qranger, for distinction from Elphidotarsius and Carpolestes., 
neither of which was known when they wrote. 




1935] TIFFANY FAUNA, UPPER PALEOGENE. Ill 11 


known Carpolestes, especially Carpohstes dubius Jepsen, the incisor 
seems to be slightly less procumbent in Carpodaptes and its root to ter- 
minate slightly more anteriorly, beneath P 3 . 

The molar crowns are higher than in Carpolestes nigridens, but do 
not noticeably exceed Carpolestes dubius in this respect. The para- 
conids are distinct on all three molars, apparently a distinction from 
Carpolestes dubius but not from Carpolestes aguilae or nigrideus. 

The structure throughout is closely similar to that of Carpolestes, 
which is much better known, and in the several points which validate 
the distinction of the genera Carpodaptes appears to be less specialized. 



Fig. 2. Carpodaptes aulacodon. Type, Amer. Mus. No. 17367» left lower jaw 
withPr-Ma. Internal, crown, and exteriial views. Six times natural size. , 
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Carpodaptes aulacodon Matthew and Granger, 1921 
Type. — Amer. Mus. No. 17367, left lower jaw with Ps-Ma, roots of canine of Pj, 
and fragment of incisor root. 

Horizon and Locality. — Mason Pocket, Tiffany Beds, Colorado. 

Diagnosis. — Sole known species of genus. Measurements of type below. 


Ml-®: 4.7 mm. 
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Anaptomobphidae 

Navajovius Matthew and Granger, 1921 

Type. — N. koMhaaaae Matthew and Granger. 

Distribution. — Tiffany, Colorado. 

Dugnosis.^ — Dental formula perhaps (but very doubtful, see below). 

Enlarged lower incisor with long, straight, spatulate crown. Canine or Pj erect, one- 
rooted, with large vertical blade and small heel. Pa smaller, two-rooted, with similar 
but lower crown. P 4 large, stout, paraconid not indicated, metacomd barely visible 
as a rudiment, heel small, partly basined. Molar trigonids triangular in outline, but 
with anteroextemal angulation. Paraconids very small but distinct, internal. Pro- 
toconids and metaconids equal. Talonid basins wide and deep, hypoconulids dis- 
tinct. Ms reduced, no third lobe, hypoconulid single. P* preceded by three laterally 
compressed, two-rooted, trenchant teeth, decreasing in size from fiont to back. P* 
large, transverse, with low but well differentiated protocone, metacone absent or 
barely incipient. M^“® transverse, of simple tritubercular tjTpe with rudimentary 
basal cingular hypocones, distinct conules, no mesostyle. M^ reduced. 

What appears to be the first lower tooth, presumably an incisor, is 
preserved separately but with a possible contact on the jaw and prob- 
ably associated. It is large, although less so than the incisors of Ldbidch 
lemur or Phenacolemur, straighter than in those genera, and laterally 
compressed but with a spatulate, excavated face directed upward and 
inward (medially) and bounded by sharp longitudinal crests. Matthew 
and Granger speak of it as being pointed. The tip is not now preserved. 
This was followed by a much smaller, slightly procumbent tooth with one 
root, the crown of which is not preserved. The next tooth is vertical, 


^ Somewhat modified after Matthew and Granger. 
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ono-rooted, with a high, very slightly proclivious, blunt spatulate blade 
followed by a minute heel. It would be natural, from the lower jaw 
alone, to consider this as the canine, as Matthew and Granger did, but 
from an upper jaw (not included in their study and presmnably not 
prepared when they wrote) it seems probable that this tooth oc- 
cluded posterior to the anterior maxillary tooth. If this is correct, it can 
hardly be the canine, but must be Pa, in spite of its enlargement 
relative to Pj. 

Ps has two roots and is similar to the preceding tooth save for being 
much lower. P4 is a large tooth, rising slightly above Mi. The trigonid 
is plump and bears a very faint indication of an incipient metaconid. 
The low heel bears a small basin on the internal side, with two poorly 
distinguished posterior cuspules. 




Fig. 3. Nauajonus kohlhomae. Type, Amer. Mus. No. 17390, left lower jaw 
with incisor and Fj-Mj. Crown and external views. Six times natural size. 

The molar trigonids are of simple tuberculosectorial type with proto- 
conid and metaconid equal and paraconid very small, anterointernal. The 
most characteristic modification is that the protoconid-pai'aconid crest 
is angulato at the antcroexternal corner of the crown (as in many early 
primates). The talonids of Mi-s are considerably larger than the tri- 
gonids and are broadly and deeply basined, with distinct and high 
hypoconulids in addition to the large, normal hypoconids and entoconids. 
There is a faint suggestion of twinning of the entoconids. There are 
moderate external cingula on the talonid of Mi and talonid and trigonid 
of Mj, but not on Ms. Ms is reduced and, although longer than Mi -2 
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relative to its width, has a small and simple heel without third lobe or 
duplicated cusps. 

A specimen (Amer. Mus. No, 17399) evidently cleaned since Matthew 
and Granger wrote shows the maxillary teeth more completely than does 
the type. The most anterior tooth (it is not absolutely impossible but 
is in the highest degree improbable that there was another more anterior 
in the maxilla) is two-rooted, high, very strongly compressed laterally, 
and shearing. It has a sharp apex and a convex anterior and straight 
posterior edge. From its being two-rooted, one would suppose this to 
be a premolar, but two-rooted canines do occur among primitive mam- 
mals; and from its enlargement and general function, its forward posi- 
tion and occlusion apparently even anterior to the caniniform tooth of 
the lower jaw, and the fact that in the apparently most nearly related 
animals a premolar is almost invariably lost and the upper canine al- 
most invariably retained, it seems more likely to be a canine. 



1 



A.M. 17390 


Fig. 4. Namjoviiis kohlhaasae. Amer. Mus. No. 17399, left maxilla with 0 and 
P*~M*, external view, and the type, Amer. Mus. No. 17390, left P^M®, with canine 
and supplied from the other specimen, crown view. 8ix times natural size. 


The following two teeth, probably in any case, are generally 
similar but are successively smaller and less compressed. is nearly as 
lai^e as and is fully transverse. The outer wall is high, pointed, 
and shearing, with small anterior and posterior styles. An incipient 
metacone may be indicated by a slight deflection of the posterior cutting 
edge, far from the apex. The protocone is fully distinct and nearly as 
large as on the molars, but lower relative to the great outer cusp. The 
posterior cingulum and posterior protocone crest are continuous and tend 
to form a very small posterointernal basin. There is no posterointernal 



1935] TIFFANY FAUNA, UPPER PALEOGENE, III 15 


cingulum basal to this, and no hypocone. There is a very faint possible 
indication of a protoconule, but none of a metaconule. 

have paracone, motacone, and protocone about equal in height, 
small distinct subequal conules, and simple external cingulum all in the 
usual primitive relationships. There is an anterointernal basal cingu- 
lum, not forming a cusp, and a stronger posterointernal cingulum ter- 
minating at the inner end in a rudimentary basal cingular hypocone. 
There are indications of a very feeble ridge from the protocone to the 
hypocone. M® is much reduced in all dimensions, and particularly’’ in the 
metaconc and posterior cingulum. 

Matthew and Granger referred this peculiar little animal to the 
Tarsiidae, implying relationship to the Eocene anaptomorphids which 
they also placed in that family. This relationship seems most probable 
on present evidence, although not certain. and the molars very 
closely resemble those of Omomys and its allies, d.iffering only in minor 
details of no probable suporgeneric significance, but the odd specializa- 
tion of the more anterior teeth is unlike any other known genus. As 
this general group in the Eocene is widely variable in its anterior teeth 
and runs to specializations of a similar, but not identical, nature, this is 
not strong evidence against relationship. The peculiar lower incisor 
(which, however, is not certainly associated) is especially striking, but in 
later anaptomorphids the enlargement of an incisor is common, and the 
crowns are not known for comparison. 

Wavajovius kohlhaasae Matthew and Granger, 1921 

Type. — Amcr. Mus. No. 17390, upper and lower jaws, probably of one indi- 
vidual. 

Principal Referred Specimen. — ^Amer. Mus. No. 17399, upper jaws with all 
maxillary teeth except left 

Horizon and Locality. — Mason Pocket, Tiffany Beds, Colorado. 

Diagnosis. — fcJolc known species of genua. Measurements of type below. 


41 mm. 


P4 

Ml 

M* 

M» 

L 

W 

mn 

w 

■ 


L 

W 

1.6 

1.6 


1.7 

B 


0.9 

1.6 











16 


AMERICAN MUSEUM NOVITATES 


[No. 817 


Family Uncertain 

Phenacolemttr Matthew, 1915 
Synonym. — Ignadus Matthew and Granger, 1921. 

Phenacolemur was based on lower jaws from the Sand Coulee and 
Gray Bull, Lower Eocene, and upper jaw fragments of the same origin 
were doubtfully referred. Ignadus was based on an upper jaw, and 
Labidolemur was described at the same time from a lower jaw. The 
fragmentary nature of the last two types, with some of the more crucial 
diagnostic characters missing (as is shown by later discoveries), pre- 
vented their clear distinction from each other or from Phenacolemur ^ 
close resemblance to which was recognized. Jepsen (1934, p. 289) indi- 
cated a possible solution of the problem of these various fragmentary 
dentitions. They can now be sorted out with little possibility of error, 
and Jepsen’s suggestions seem to be fully substantiated. 

The attribution by Matthew of upper teeth from the Gray Bull to 
Phenacolemur seems to be beyond any serious question. They are per- 
fectly harmonious with the lower teeth of that genus and occlude ex- 
actly with them. The repeated occurrence together of uppers and 
lowers of this type, here in the Tiffany as well, and the absence in every 
case of any other known lower teeth with which these characteristic 
uppers could belong make the association very convincing. 

Soiiiing out the Tiffany specimens, there are four specimens with 
lower molars which are miniature counterparts of the Lower Eocene 
Phenacolemur, Two are associated with incisors, and two isolated in- 
cisors of the same type may thus be added to the group. The upper 
jaw on which Ignadus was based unquestionably belongs with these, 
not only on the basis of harmony and occlusion and the possibility of 
association with other known teeth in the collection, but also because 
the Ignadus upper teeth are, like the lowers, exactly like those of Gray 
Bull Phenacolemur in miniature. The two specimens which Matthew 
and Granger (1921) referred to Ignadus, Nos. 17377 and 17498, clearly 
belong here. The two which they doubtfully referred to Labidolemur, 
Nos. 17401 and 17405, also belong here, the association not having been 
recognized because of the absence of the characteristic incisors in these 
specimens and the fact that the teeth present, M 2 and Ms, were xmknown 
in the Labidolemur types and also absent in the jaws recognizable as of 
Ignadus, 
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Ldbidolemur was compared with Phenacolemur by Matthew and 
Granger and was correctly concluded to be distinct, although the im- 
perfect types and the doubtful inclusion of molars now known actually 
to belong to Phenacolemur made the resemblance seem closer than it is 
now found to be. The similarity of Ignacius was also recognized, but 
the upper teeth were not compared explicitly (those of Lower Eocene 
Phenacolemur not being surely placed in that genus). The lower teeth 
of correctly recognized reference were inadequate for proper comparison, 
and their much smaller size in the Tiffany suggested sharp distinction. 

P®, to and the entire lower dentition are now identified in 
Ignacius” frugivorus and they permit detailed comparison with Phena- 
colemur. The general pattern is identical in the two, and the distinc- 
tions, aside from size, are all in minor details. These do not seem to 
warrant generic separation, and the Tiffany species is also placed in 
Phenacolemur. 



Fig. 6. Phenacolemur frugivorus. Type, Amer. Mus. No. 17368, left maxilla 
with P* and P^M®. Crown view. Six times natural size. 


Fig. 6. Phenacolemur frugivorus, 
Amer. Mus. No. 17507, isolated lower 
incisor. External view. Four times 
natural size. 

The incisor is much enlarged and its straight root is extended hori- 
zontally into the mandible to a point (not exactly determinable) under 
the molars, much as in Lahidolemur. The crown has the general grace- 
fully curved aspect of that of Lahidolemur, but is simpler. Its section 
at the base is smoothly oval and it is modified near the tip only by flat- 
tening of the inner, medial, surface and development of a sharp but not 
elevated angulation below this surface, and another superoexternally. 
The crown is completely enameled and the enamel does not extend onto 
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the root. Its posterior margin has a small suporoexternal embayment 
and a larger and more regular medial embayment which follows the 
mouth of the alveolus, the symphysis here extending forward (between 
opposite incisors) as a thin film of bone. 

The lower cheek dentition is already adequately known in the genus, 
and the specific distinctions of P. frugivorus are noted below. 

Despite the loss of all lower teeth between P 4 and the lower incisor, 
highly probable in P. frugivorus and certain in other species, there were 




Fig. 7. Phenacolemur frugivorus, Amer. Mus. No. 17405, left lower jaw with 
Mr-Ms (although detached, M 2 is probably of this individual). Crown and internal 
views. Six times natural size. 


at least two (probably only two) maxillary teeth anterior to P^. The 
more anterior, probably P^, is a small but two-rooted tooth, laterally 
compressed, lising to a single cusp followed by a non-cuspidate heel. 
This is followed by a very short diastema. P® is implanted by two roots, 
the posterior slightly larger. Its crown is unknown. P^ is nearly as 
large as and is fully quadrate,^ Paracone and metacone are distinct, 
but the metacone is considerably smaller. The protocone is nearly as 
large relatively as on the molars and is in the extreme anterointernal 


^ IS also known in Phenacolemur citatits (in which it is almost identical in structure with that 
here described) but not hitherto figured or described in this genus. 
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position. From it a small crest, bearing a minute protoconule, runs to 
the parastyle, and another runs straight posteriorly, turns at an angle 
at the posterointernal corner, and continues as the posterior border of 
the crown, enclosing a largo shallow basin, the floor of which slopes to 
the posterointernal corner. There is no distinct hypocone. An ex- 
tremely faint ridge from the protocone tip in the direction of the meta- 
cone is barely visible on the protocone slope. 

already described and figured in Phenacolemur praecox 
(Matthew 1915, pp. 480^81), are closely similar to each other, 
being slightly smaller. The structure is like that of but paracone 
and metacone are nearly equal and more widely separated and a definite 
crest runs from the protocone to the metacone. 

The infraorbital foramen is anterior to the anterior root of P^, and 
the zygoma arises principally above M^, in part also M®. 

Phenacolemur fnigivorus (Matthew and Granger, 1921) 

Ignadus frugivorua, Matthew and Granger, 1921. 

Type. — Amcr. Mus. No. 17368, left maxilla with P* and P^M*. 

Principal Referred Specimens. — Amer. Mus. No. 17408, incisor, P 4 , and Mi. 
Amer. Mus. No. 17405, M 2 - 3 . 

Horizon and Locality.— Mason Pocket, Tiffany Beds, Colorado. 

Diagnosis. — P^ smaUor relative to molars than in other known species. Meta- 
cone of P* smaller than in P, praecox. M^”* angulate in outline, external borders 
nearly straight. Internal bases not bilobed. Heel of P 4 relatively long, external 
groove between trigonid and talonid pronoimced. Measurements given below. 
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CAHNIVORA 

ABCT0C7ONIDAE 

Thryptacodon australis, ^ new species 
Type. — Amer. Mus. No. 17384, a^ociated lower jaws, nearly complete, with O 
Ms of both sides except left P2. Left M* possibly associated. Possibly associated 
skeletal parts. 

Horizon and Locality. — Mason Pocket, Tiffany Beds, Colorado. 



Fig. 8. Thryptacodon australis. Type, Amer. Mus. No, 17384, left lower jaw 
with C, Pi, Pr-Ms, and P* supplied in outline from other jaw of same individual. 
Crown and external views. One and one-half times natural size. 


Diagnosis. — Mi- 3 about the same length as in small T. antiguuSf but anterior 
teeth slender and less spaced, and whole jaw shorter and much more delicate and 
slender. Molars narrow and elongate. Paraconids more distinct than typical in T. 
antiquus and metastylids distinctly larger. Talonid of Ms slightly more elongate, 
but Ms as a whole shorter relative to M2. M® with anteroextemal comer more angu- 
late, external margin more sharply and deeply notched, and protoconule stronger. 


Thryptacodon antiquus of the Lower Eocene is a highly variable 
species and some of its extreme variants approach T. australis closely, 


1 This hitherto unpublished name appears on the label of the type in Matthew's hand, but no 
manuscript or notes by him referring to the species can be found and I am therefore forced to assume 
its authorship. 
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but the specimens are distinguishable in all cases and there is little 
doubt that the species are separate. 

Skeletal fragments clearly of this species and probably of the type 
individual were found, including an atlas, humerus crushed but nearly 
complete, proximal ends of the two ulnae, and the two calcanea, some- 
what broken. All these parts except the atlas are known in Lower 
Eocene Thryptacodon, and the present specimens are almost identical 
with the latter except for their much smaller size (hardly over half 
linear dimensions) and generally lighter structme. It is suggested that 
the skeleton was not as large relative to the skull, and certainly not 
relative to the molars, as in the later forms. The present specimen (as- 
suming the skeletal parts to belong to the type) is, however, young — Ms 
is fully erupted but none of the teeth are noticeably worn. 

This fine specimen of age comparable to the French Cernaysian per- 
mits closer comparison with Arctoayonides of the latter, to which Thryp- 



A.M.IT384 


Fig. 9. Thryptacodon australis. Amer. 
Mils. No. 17384, broken left M* and fragment 
of M®, probably associated with type. Crown 
view. Twice natural size. 


tacodon has long been known to be closely related, but from which it has 
never been clearly distinguished. Outstanding distinctions appear to 
be as follows; 


Thryptacodon 


Arctocyonides 


Lower canine very long and pro- 
cumbent, root extending at least be- 
neath P 2 . 

Rudimentary mctaconid on P4. 

Paraconid well developed on Mx, 
present but vestigial on M 2 -S. 

Paraconid shifts to median position 
and there becomes vestigial. 

Talonid of Ms elongate, hypoconu- 
lid a spur projecting from the basin rim. 


Root not extending beneath Pi. 


No metaconid on P 4 . 

Paraconid vestigial on Mi, absent 
on M 2 - 3 * 

Paraconid internal, not median, 
fusing with metaconid. 

Talonid of Ms short, hypoconulid 
on basin rim. 


These characters show that the genera are distinct, and in view of the 
general simplicity of pattern and the great amoimt of demonstrable 
convergence in animals with similar teeth, even suggest that they may 
not be very closely related. 
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Measurements of Type. — Mi- 3 : 20 mm. 

length: 6.7 mm. 
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Chriacus sp. indet. 

Amer. Mus. No. 17194 is an isolated upper molar evidently of the 
genus Chriacus and near C. schlosserianus, but not that species. The 
species is doubtless new, but I prefer not to base a name on this poor 
specimen. It is not closer to the Eocene C. gallinae than to the Paleo* 
cene species. 


Mesonychibae 

?Dissacus sp. indet. 

Amer. Mus. No, 17410 is an incomplete premolar, not more exactly 
identifiable than as probably Dissacus but possibly Pachyaena, as al- 
ready stated by Granger (1917, p. 828). This tooth is from a coarse 
sandstone and is the one exception, mentioned by Granger, to the rule 
that the Tiffany fossils are from shale or clay. 

CONDYLARTHRA 

Phekacodontidae 

Granger (1917) noted the presence of three species of phonacodonts in 
this faima, remarking that the largest is surely Phenacodus while the 
other two, being known from lower teeth only, might belong to Tetror- 
cUenodon, The latter possibility remains, but their association with an 
unquestioned Phenacodus, the fact that no specimen of Tetrachenodon 
has ever been found at a comparable horizon, and the fact that their 
structure throughout, while not absolutely decisive, is closest to that of 
known species of Phenacodus make their reference to the latter genus suf- 
ficiently probable. Assignment to Ectocion is also possible, but careful 
comparison suggests that they are closer to Phenacodus. Gidley suggested 
the existence at tliis level of a genus intermediate between TetracUenodon 
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and Phenacodus, but so far as definite^ diagnostic characters are shown 
in the present specimens, they are not intermediate but generically 
identical with Phenacodus. 

The three species are all new. The material, although not so good 
as might be desired, is definable and it seems best to apply names to the 
species. No others of the same age have been named, with the possible 
exception of Edodon coUinus Russell, from the Paskapoo, based on a 
broken M’. This very inadequately known form is distinct from P. 
grangeri. It cannot be compared directly with P. mattheun or P. gidleyi, 
but as it seems to be a true Ectodon, while the latter are apparently not 
of that genus, the chance of synon 3 miy is slight. Comparison with the 
known Clark Fork phenacodonts does not seem closer than with those 
of the Gray Bull, but is with the more primitive species of these later 
horizons. 


Phenacodus grangeri, new species 

Type. — Amer. Mus. No. 17186, right maxilla with and outer half of M*. 

Parattpes. — ^Amer. Mus. No. 17188, right P 4 . 

Amer. Mus. No. 17198, right M* and M,, separate but probably 

associated. 



Fig. 10. Phenacodus grangeri. Type, Amer. Mus. No. 17185, right Mi“* and 
half of M®. Crown view. Twice natural size. 


A B 

A.M. ITI8 8 A.M.1T18T A.M.17198 

Fig. 11. Phenacodus grangeri. Paratypes, Amer. Mus. Nos. 17188, 17187, and 
17198. A, P 4 . B, Ml. 0, Mj. (The original of B is of the left side and is reversed 
in drawing.) Crown views. Twice natural size. 
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Amer. Mus. No. 17187, left Mi. 

Horizon and Locality. — Tiffany Beds, Colorado. 

Diagnosis. — Comparable to Phenacodus primaevus hemiconua or to P. p. in- 
iermediua in size but upper molars more transverse, little reduced. Conules well de- 
veloped. P4 rounded-triangular, trigpnid low, paraconid strong and simple, ento- 
conid low and indistinct. M2- s closely similar to those of P. p. intermediua. Mea- 
surements below. 


T3Tpe: M^“®29 0mm. 
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Phenacodus matthewi, new species 
Type. — ^Amer. Mus. No. 17191, ri^t lower jaw with M2-s* 
Horizon and Locality. — ^Tiffany Beds, Colorado. 



A.M.1TI91 


Fig. 12. Phenacodus matthewi. Type, 
Amer. Mus. No. 17191, right Mi-s. Crown 
view. Twice natural size. 


Diagnosis. — ^Intermediate in size between P. vortmani and P. hradiyptemus, or 
slightly nearer the latter. Molars broader than in hrachyptemus. Prominent ento- 
stylid on Ms- s- Paraconid distinct. Jaw stouter and shallower than in specimens of 
vortmani or In-adiypterniis of comparable age. Measurements of type below. 
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Phenacodus gidleyi^ new species 

Type. — Amer. Mus. No. 17193, right P 4 , Mi, and M 3 , separate but associated. 
Horizon and Locality. — Tiffany Beds, Colorado. 

Diagnosis. — Molars comparable to hrcLchyptemiLs in length, but wider. Heel 
of Ms very wide and short, hypoconulid barely projecting. P 4 not elongate, with 
distinct entoconid. Measurements of type below. 



Fig. 13. Phenacodus gidUyi. Type, Amer. Mus. No. 17193, right lower teeth. 
A, P 4 . B, Ml. C, Ms. Crown views. Twice natural size. 
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Phenacodus, sp. indet. 

A single seems too large for the last two species described, and 
does not agree with that of P. grangeri. It cannot properly be classi- 
fied at present. 


AMBLYPODA 

Periptychus superstes Matthew, ex MS., new species 
Type. — ^Amer. Mus. No. 17181, associated lower jaws with left P^-Ms and ri^t 
Pr-M*. 

Pabatypes.— Amer. Mus. No. 17183, right ?Dm 4 . (Apparently so identified by 
Matthew. It may be Mi.) 

Amer. Mus. No. 17196, left Ms- 
Amer. Mus. No. 17184, isolated P^ 

Amer. Mus. No. 17183, various fragments including ?P*. (So identified by 
Matthew; might be P*.) 
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Horizon and Locality. — Tiffanj”, Colorado. 

Author’s Diagnosis.^ — . . In size it equals the larger individuals of rkahdo- 
don but the heel of Ms is longer, the inner crescentic cusp of P* is larger and more 
"Widely separated, the inner cusps of the trigonid of Dp4 are higher than in Torrejon 
specimens, subequal in height to the protoconid and more widely separated from it.” 

Reviser’s Diagnosis. — Overall dimensions of jaw and dentition intermediate 
between P. carinidens and P. rhdbdodon. Molars close to rheibdodon in size and struc- 
ture, but talonid of Ms more elongate. Premolars much smaller than in rhabdodoUf 
more nearly as in carinidens or slightly less transverse. 



Fig. 14. Periptychvs superstes. Type, Amer. Mus. No. 17181, left lower jaw 
with P 4 -M 3 . Crown and external views. Natural siz?. 


This appears to be the last of the periptychids, none having as yet 
been found even in the only slightly later Clark Fork. It differs little 
from the Torrejon species and enters without question into this genus, 
but is at once distinguishable by the last premolar's being considerably 
smaller relative to the molar series than in either P. rhdbdodon or P. 
carinidens, as well as by the other details cited above. 

^ Quot«d from Matthew’s Puerco-Torrejon memoir. He defines this as a mutation of P. 
rhdbdodon. It seems to me as distinct from either P. rhdbdodon or P. carinidens as they are from 
each other, and 1 therefore ^ve it full specific rank here. 
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Measurements of type below. 


Ml- a: 37.2 mm. 
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OCCURRENCE AND RELATIONSHIPS OF THE RtO CHICO 
FAUNA OF PATAGONIA^ 

By George Gaylord Simpson 

In the last paper of this series the more important available fossils 
from the Rio Chico Formation were described, figured, and, as far as 
new and definable, named. In the present paper the various fossil 
localities are enumerated, sufficient stratigraphic data given to specify 
the geologic provenience of the fossils as exactly as possible, the mam- 
mals found at each horizon and locality listed, and the general relation- 
ships and probable age of the fauna summarized. The field observa- 
tions in this paper were made in 1930-31 and 1933-34 by the Scarritt 
Expedition. Acknowledgements of assistance received were made in 
the last paper. 

CANADON HONDO 

Canad6n Hondo is a valley, or more descriptively a nearly circular 
erosional basin, with a dry, winding watercourse which empties into 
the Rio Chico del Chubut immediately above Paso Niemann. The 
stratigraphy here is very complex and extraordinary and its study is 
complicated by much pre-Patagonian (but post-Casamayor or later) 
faulting and local folding, by much slumping of the beds in the bottom 
of the basin, and the peculiar lithological facies which include several 
typos of rocks not seen by us in these formations at any other locality. 
The very irregular valley or basin bottom has exposures in almost all 
parts, but a complete section cannot be traced because of rapid lateral 
lithologic changes, faulting and slumping, and frequent local lack of 
exposure at crucial points in the series. Short of a detailed topographic 
and geologic survey, beyond the possibilities of our own work, a defini- 
tive arrangement of this complex series is not possible, in fact absolute 
certainty on many points seems unobtainable by any method. 

The broad sequence which seems probable from our own observa- 
tions is as follows, beginning with the oldest beds: 

1. Pale days and massive, fine to coarse, cross-bedded sands, usually white or 


^ Publications of the Scarritt Expeditions, No. 25. 
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gray but often greenish or pink to red. Although physically similar and not cer- 
tainly separable at present, these include two parts possibly distinct in age: 

a. A lower series without fossils, in which appears a “banco negro” — band of 
black or dark brown clays. 

b. An upper series of pale clays and sands in which are intercalated coarse 
sandstone lenses with mammals. Whole thickness not measurable but at 
least 100 feet. 



Fig. 1, Sketch map of part of central Patagonia, showing the localities mentioned 

in the text. 

2. Green clay (bentonite) sometimes with bright red spots, scattered pebbles, 
associated with green and, more rarely, 'white sands. Whole thickness not measur- 
able, but at least 125 feet. No fossils found. 

3. Pale green, occasionally highly silicified (opaliaed) tuffs of “argiles fissilaires” 
t 3 ^ (see McCartney 1934, pp. 4-5; rocks 74 and 76 are from this series) alter- 
nating with bright green clay (bentonite). In the lower part of this series are several 
thin but widespread beds of pure white rock, specific gravity less than that of water, ^ 

^ This peculiar rock has been studied by Q. C. McCartney and an X-ray analysis made by 
Professor F. F. Kerr. The latter notes that the X-ray pattern is of a crystalline mineral apparently 
not a clay mineral. McCartney notea angular glass fragments and a few zircon crystals and frag- 
ments of quartz and feldspar, but the prejmnderant mineral is not identified. 
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and also very thin-bedded fine sands and laminated shales. There are also local 
and minor intercalations, probably in this series, of purer or less altered tuffs or 
ash rocks, sometimes of the predominate green color but more rarely pink, yellowish, 
or white. Whole thickness not measurable, but at least 216 feet (measured in one 
continuous section). Fish and plant remains (see Berry 1932; field number 421 
is from here) occur in the laminated beds, and mammals in the green opalized tuffs 
and bentonite. A small isolated exposure of pure green bentonite, probably in 
the upper part of this series, yielded numerous bird and rarer crocodile and turtle 
remains. Some isolated mammal fragment discoveries may also belong here. 

4. More or less massive, white, pink, or rarely yellowish tuffs with some 
bentonite. The uppermost part has local lava intercalations, and this upper section 
may be more complex and of different age than the bulk of these pale tuffs. Whole 
thickness not measurable but at least 290 feet. Mammals fotmd at various isolated 
localities, probably all in the middle or lower part of these tuffs. 

5. The Patagonian marine, with a well-defined unconformity at its base. 

The mammalian remains from groups 3 and 4 of this very generalized 
section are all of Casamayor age, and there is no doubt that this is all 
Casamayor (with the possible but unproved exception of a small part 
of the top of 4), in spite of the remarkable variation in lithology. The 
sands, lb, which are the important point for present purposes, un- 
questionably underlie the proved Casamayor, and probably are con- 
siderably below it. Where the mammals occur, there are at least 30 feet 
of similar sands and clays above them. Beyond this the section cannot 
be traced continuously, but there are at least 150 feet, and probably 
considerably more, of sediments between these mammals and the lowest 
beds sm’ely of Casamayor age. The presence of an unconformity is 
entirely possible, but cannot be definitely proved.^ 

The matrix in which these ancient mammals occur consists (macro- 
scopic examination) of grains of clear quartz, generally from 0.5 to 
3.0 mm. in maximum diameter, with subordinate pink and white un- 
decomposed feldspar grains, pellets and interstitial filling of yellowish 
or greenish bentonite, and minor amounts of subordinate minerals. 
There are some streaks of a black mineral probably magnetite. Most 
of it is technically medium coarse sandstone, varying from fine sand- 
stone to granule conglomerate. The quartz grains are poorly rounded, 

1 Piatnitzky (1931, pp. 10-11) has briefl y mentioned the of Ca£lad6n Hondo Altho^h 

less detailed than the still summary account spven here, Piatnitzky s views are in general compatible 
with mine. He states that the sandstone with mammals is 20 meters below the hmy shales with 
fishes. I suggest that this figure cannot be exact, due to the inclination of the beds, the presence 
of numerous faults, lateral variation, and the absence of continuous exposures between the two sites, 
and that it is probably considerably too small. It should also be noted that petrographic study 
shows that he is mistaken regarding the nature of the bed in which the bird bones occur. It is 
not a somewhat silicified compact t^ but a very pure bentonite, like that occurring in almost all 
Casamayor exposures except tor its green color. The hard beds which he mentions between the 
fish bed and the **Strophocheilu9 tuff" (the upper tuffs, 4 of my summary section) are, on the other 
hand, silicified tuffs and are almost identical with the "argiles fissilaires" except in color. They 
contain mammaJs of Casamayor age. 
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and many are fully angular. The feldspar, although much less abun- 
dant than quartz, seems to be undecomposed and the clayey material 
seems to be mostly bentonite and not kaolin, hence not a product of 
feldspar decomposition. Fresh surfaces are gray, sometimes with a 
greenish or yellowish tinge, and weathered surfaces tend to acquire a 
pale or decided orange tone. The particular lens from which most of 
our specimens came is strongly indurated, but does not effervesce with 



Fig 2 Exposures of the Rio Chico Formation in CafiadCn Hondo 

The greater part of the Kibenikhoria fauna was gathered from the sandstone lens m the right foie- 
ground and others of the same character in the immediate vicimty 


diluted hj’-di'ochloiio acid. Adjacent beds, otherwise similar, are not 
indurated. These details ai-e given because, with much variation, they 
characterize a type of rock conomon enough in itself but which does 
not appear ever to occur in the true Casamayor (or any other later 
formation of this region, at least until the Patagonian or still later 
strata which I have not examined in such detail). 

The fossils are always isolated and most of them have been weath- 
ered, rolled, or broken before burial. The teeth, however, are usually 
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implanted in jaw fragments, and in a large proportion (nearly one half) 
of the specimens with teeth, more than one tooth is present. Complete 
dentitions were not found in any case, the nearest approach being a 
maxilla with six teeth. 

This site was found by Ing. Alejandro Piatnitzky, who has already 
announced the discovery (1931, p. 11). I have also mentioned the 
occurrence previously (1932, pp. 6-S). The Scarritt Expedition worked 
here in March, 1931, and made the collection listed below. Feruglio 
also made a somewhat smaller collection, which has also been studied, 
but Piatnitzky’s specimens are not included here. The mammals 
identified are as follows (descriptions in the previous paper) : 

MARSTJPIALIA 
Borhyaenidae 
Patene sp 
Polydolopidae 

Wolydolop^ kamektsen Simpson 
INC. SED 

Gashterma dakhor Simpson 
CONDYLARTHRA 
Didolodontidae 

Emestokokema y%runhor Simpson 
?LITOPTERNA 

Gen. et sp. mdet. 

NOTOUNGULATA 

NOTIOPROGONIA 

Henncosbormidae 

Henricoshomia waitehor Simpson 
?Penpanto8tylop8 orehor Simpson 
?Notostylopidae 

Gen et sp indet. 

?Notioprogoma me sed. 

Seudmius deronc Simpson 
ENTELONYCHIA 
Isotemmdae 

Hsotemnus ctedego Simpson 
Gen. et spp. mdet. 

TYPOTHERIA 

Notopithecadae 

ITranspiihecus sp. 

Gen. et sp. mdet. 

Acoelodidae 

Kibenikhoria get Simpson 
?TRIGONOSTYLOPOIDEA 

Shecenia ctvrneru Simpson 
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The peculiar conditions of deposition make it unlikely that any 
identifiable large mammals will be found, but there were some large 
species, for a toothless jaw fragment, wholly unidentifiable, indicates 
an animal as large as Thomashuxleya or Carodnia, This does not in- 
validate comparisons, however, for the microfauna of the Casamayor 
is better known, or at least represented by many more specimens, than 
the macrofauna. 

None of the identified species, and few of the genera, occur in the 
Casamayor. Even where the name of a Casamayor genus has been 
used for one of these animals, in most cases this is because the material 
is inadequate to define a new genus and not because it surely or even 
probably belongs to the Casamayor genus. In the case of Henricos- 
bomia and, less clearly, of Emestokokenia it does seem probable that 
the Casamayor genus occurs here, but in the other cases the Rio Chico 
species wiU probably prove to belong to new genera when better known. 
That some Casamayor genera are common to the two faunas remains 
probable, but that this is true of any species seems very improbable. 

The fauna is essentially prinoitive. The elements here present are, 
on the whole, the most primitive of the Casamayor fauna, and where 
closer comparison is possible the Rio Chico species seem to be more 
primitive. Emestokokenia yirunhor is a primitive form even within its 
primitive group. Shecenia, if really related to Trigonostylops, seems 
to be more primitive, at least in the somewhat smaller tusks and much 
larger tooth in the diastema. The henricosborniids are the most primi- 
tive of South American notoungulates. If Seudenius is a henricos- 
bomiid, it is very primitive in structure despite its larger size, and if 
it is either a notostylopid or an isotenmid it is very primitive in its group 
both in size and in structure, ‘tisotemnus ctalego is one of the most 
primitive known isotemnids. Kibenikhoria seems to be less advanced 
than its allies UUrapithecus and OMJkldthoTnasia, 

CERRO REDONDO 

The hill to which we applied the descriptive field name Cerro Re- 
dondo is about one kilometer in diameter, near its base, and its apex is 
about five and one-half kilometers nearly due west of Puerto Visser.^ 
Although fossils are few, the locality is one of outstanding stratigraphic 
importance, and I give the pertinent part of the section in full, starting 
at the base of the peak and ascending its southwest side. 

1 The official name of Puerto Viseer seems to be Puerto Figueroa Alcorta, but I have never 
heard the latter name used. Our **Cerro Bedondo*' apparently does not have an official name. 
It appears on a sketch map by Tapia (1929, opposite page 502) as **Cerro Visser," and in anr illus- 
tration (PL xx) as “Cerro de P[uertol Visser.’^ 
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a. Yellow-green to dark blue-green glauconitic sandstone 

with Gryphaea Not measurable here. 

b. Thin-bedded fine sands and shales with conchoidal frac- 

tme, shell casts and plant impressions 35 feet. 

c. Green sandstone with fossil wood (the ^‘Banco Verde” of 

local stratigraphers) 20 feet. 

d. Chiefly black shale (^^Banco Negro” or “Banco Negro 

Inferior”) 15 feet. 

e. Yellowish, greenish brown, to chocolate-colored clays 

with thin streaks of red 30 feet. 

f. Gray to red clays with lenses of white, greenish, or red, 

coarse, cross-bedded sandstone 60 feet, 

g. Cross-bedded white sandstone with red streaks 15 feet. 

h. Clay and sandstone, similar to “f” but with rather less 

red and more gray sandstone. Mammals at base 75 feet. 

i. Fairly persistent white sandstone 15+ feet. 

j. Chiefly pale clays, some lenses of white sandstone 100 feet. 

k. Cross-bedded sandstone and fine conglomerate. Mostly 
white or yellowish, but upper part a characteristic pale violet as 

seen from a distance 35+ feet. 

l. Chiefly pale day 55 feet. 

m. Lens of hard cross-bedded gray sandstone, weathering 

reddish. Mammals (1-^ feet. 

n. Soft gray to greenish sandstone 15 feet. 


— ^Top of ceiro, elevation about 725 feet above sea level — 

Practically all of the clays’’ of this field section, including those of 
the Salamanca, and the ‘‘Banco Negro,” are bentonites. On the basis 
of this section and of our rock specimens from it, McCartney (1933, p. 15) 
has shown not only that beds “a” and “c” (the “Banco Verde”) are 
glauconitic (as has long been known), but also that glauconite is an 
important constituent of parts of bed “e.” While it is possible that 
the glauconite is here secondary, it is suggested that marine and semi- 
marine conditions may have persisted or recurred until after the deposi- 
tion of this stratum. If so, the Salamanca (in the broadest sense) 
perhaps should not be taken as ending beneath the “Banco Negro 
Inferior” but some 45 feet higher, in this section. There are many local 
arosional unconformities in the section, but none can be selected as of 
sure regional significance. 

The lowest mammals found are from the base of “h,” 120 to 125 
feet (36.5 to 38 meters) above the base, or 105 to 110 feet (32 to 33.5 
meters) above the top, of the “Banco Negro Inferior.” This is 8 to 
9.5 meters nearer the base and 4.5 to 6 meters nearer the top of the 
“Banco Negro Inferior” than the lowest mammals foimd elsewhere 
(see Bajo de la Palangana, below) and to these few teeth belongs 
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the honor of being the oldest mammalian remains yet found in South 
America. They were collected by C. S. Williams and 0. Garcia Fanjul. 

Bed ‘‘m/’ which also contains mammals, is about 280 feet (85 to 
86 meters) above the lowest mammals found and about 385 feet (117 to 
118 meters), above the top of the ‘^Banco Negi'o Inferior.^’ It corre- 



Fig. 3. Diagrammatic section of Cerro Eedondo near Puerto Visser. For explana- 
tion of reference letters see text. 


sponds, within a few feet, to the richest upper sandstone of the Bajo 
de la Palangana (see below). This horizon is at or immediately below 
the base of the Casamayor tuffs, although these have been eroded at 
this point and do not appear in the cerro itself. The fossils found are 
as follows; 

1. Base of bed “h” of above profile. 

Crocodilidae, indet. (Scutes, skeletal figments, isolated teeth.) 
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?Borhyaeiudae, indet. (Canine fragment.) 

Seumadia yapa Simpson. 

Wainka tshotshe Simpson. 

Wainka tshotshe? (Lower molar perhaps of this form.) 

2. Bed “m” of above profile. 

Chelonia indet. (Carpace fragment.) 

Dasypodidae indet. (Two scutes, suggestive of Ufaetus.) 

Isotemnidae indet. (A lower molar representing a small and primitive 
member of this family.) 

?Notopithecidae indet. (Lower jaw fragment with one broken tooth, 
suggestive of this family but not exactly matched in any other specimen 
known to me.) 

Aside from the fact that both faunules are clearly Tertiary and that 
they ai-e both more su^estive of the Casamayor than of any later 
fauna, but that neither compares exactly with any definitely Casa- 
mayor faunule, the fossils do not cast much light on correlation. (1) 
has only two exactly identifiable mammals, both distinctly different from 
any known from any other horizon and locality. (2) has no identifiable 
forms, but suggests a primitive Casamayor-like fauna. Both are con- 
sistent with the stratigraphic evidence that (2) is slightly and (1) 
definitely earlier than the true Casamayor. On clear stratigraphic evi- 
dence, (2) corresponds to the fairly extensive favma from the highest 
sandstones of the Palangana section, listed below, while (1) is somewhat, 
but perhaps not significantly, earlier than the horizon of Carodnia in 
the Palangana basin. 


BAJO DE LA PALANGANA 

The Bajo de la Palangana (“Washbowl Basin”) is an erosional basin 
near the coast north of Pico Salamanca, separated from the Solano 
Basin by that peak and the spur which connects it with the Pampa de 
Castillo. It is in this region that von Huene found the possible dinosaur 
claw (1929, pp. 13-14) and I have previously mentioned the locality 
and given a photograph of a “Pehuenche” (= Bio Chico) exposure 
(1932, pp. 5-6, and Fig. 3). In 1931 we visited this locality, took 
severd sections of the middle and upper beds exposed, and collected 
a sTYinll number of mammals. In 1934 I again visited the basin with 
Tn g Jos6 Brandmayr, who kindly indicated to me the exact horizons 
of the specimens found by him and by Dr. Egidio Feru^o. 

In this general area the Salamanca Formation is exposed (along and 
uAp r the coast, especially at Punta Peligro), capped by the “Banco 
Negro Inferior” of local workers, here about 8 meters in thickness. 
Then follows a series of sands and clays, partly or wholly terrestrial, 
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116 to 118 meters thick. (These figures were supplied by lug. Braud- 
mayr.) Above these are normal Tertiary tuffs, 285 feet thick according 
to our measurements at Pico Chico, three kilometers north of Pico 
Salamanca, and representing the Casamayor only. The Patagonian 
overlies the Casamayor with marked erosional but not angular im- 
conformity. 



Fig. 4. Red beds of the lower Rio Gbico Formation in the Bajo de la PaJangana,. 
near the type locality of Carodniaferu/glioi. 


The series intercalated between the Salamanca and the Casamayor, 
is divisible lithologically into three members. The lower member is- 
24 meters thick and has a thin, dark, somewhat irregular bed, identi- 
fied by Feruglio and Brandmayr as the “Banco Negro Superior,” at its- 
upper limit. No fossils have been surely recorded in this member and 
its age is not clear. The middle member, up to 55 meters in thickness, 
consists predominately of thick cross-bedded red or red and white- 
sandstones, with intercalated clay lenses. The upper member is 30 to 
35 meters thick where measured by us, and differs from the middle 
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member in the more commonly white or gray, rarely pink, color of the 
sandstone, and the predominance of yellowish, greenish, or reddish 
clay, being more a clay series with sandstone lenses than a primarily 
sandstone series like the middle member. The fossil evidence is in- 
adequate to determine whether these lithologic members are also tem- 
poral units, but this is a distinct possibility. The middle and upper 



Fig. 6. The northern part of the Bajo de la Falangana. 

In the foreground the upper Rio Chico capped (near the level of the low bench vieible across the 
middle of the picture) by sands with the Ernestokokenia chaiahoer fauna. The cliffs above tbis^ 
in the background, are formed by the Casamayor, unconformably overlain by the Patagonian 
marine beds, which also form the highest and most distant slopes visible. 


members at least are of fluviatile nature and have many local erosional 
unconformities, the regional value of any one of which can only be surely 
determined on paleontological data. 

In the middle member, three fossil discoveries are known to me. 
Brandmayr found mammal remains 14 meters above the Banco 
Negro Superior,^' 38 meters above the more persistent and surely 
identifiable “Banco Negro Inferior’^ and 77 to 80 meters below the base 
of the Casamayor tuffs. This material is now in the Museo de La 
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Plata. ^ Feruglio found a small lot of mammal remains, at least two 
individuals, in &itu in a bed of red sandstone approximately 19 meters 
above the '‘Banco Negro Superior’’ and another small lot, of one or two 
individuals, in the same bed, in part in situ and in part weathered out, 
20 meters above the “Banco Negro Superior.” These specimens are 
described in the previous paper All three discoveries are within a span 
of six meters stratigraphically, and represent essentially contempo- 
raneous animals. 

In the upper member, bone fragments may be found in most of the 
sandstone beds by long search. Identifiable specimens, however, have 
so far been found in this basin only in the upper part of this member, 
and particularly in a persistent hard sandstone, about six meters below 
the Casamayor tuff (from which it is separated by clays or bentonites 
which could belong to either series) and 65 to 74 meters above the mam- 
mals referred to in the preceding paragraph. This sandstone contains 
abundant bone fragments, but well preserved teeth are relatively rare 
and almost always isolated. We have a few specimens from in or near 
this horizon, but the list given below is almost exclusively based on a 
large collection made by Feruglio. 

1. 19 to 20 meters above the ^ ‘Banco Negro Superior,” in fine red sandstone: 

Carodnia feruglioi Simpson 

Ctalecarodnia cahrerai Simpson. 

2. 85 to 88 meters above the “Banco Negro Superior” and about six meters 
below the Casamayor tuffs, in coarse gray to pink sandstone. 

MARSUPIALIA 

Polydolopidae 

Polydolops winecage Simpson. 

CONDYLARTHRA 

Didolodontidae 

Emestokokenia chaishoer Simpson. 

Emesiokokenia ^yirunhor Simpson. 

LITOPTERNA 

?Proterotheriidae 

Victorlemomea sp. 

Ricardolydekkeria sp. 

Josepholeidya sp. 

NOTOUNGULATA 

Notioprogonia 

Heniicosbomildae 

Hmricoshorma ?lophodonta Ameghino. 

Hemicoshornia sp. 

^Polystylops sp. 


^ See note at end of this paper. 
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^Postpithecibs sp. 

Gen. et spp. indet. 

?Notostylopidae 

Woiostylo'ps sp. 

Entblonychia 

Isotemnidae 

Isotemnus cf. primitivus Ameghino 
IsotemniLS sp. 

Typotheru 

Notopithecidae 

^Notopithecus sp. 

Gen. et spp. indet. 

TRIGONOSTYLOPOIDEA 
Trigonostylopidae 
Trigonostylops sp. 

Of (1) nothing can be said except that the animals are from very- 
old strata and that nothing closely similar to them has ever been found 
elsewhere. (2) is clearly similar to but not the same as the older Casa- 
mayor faunules. Most of its genera seem to be the same as Casamayor 
genera, although in the case of queried names it is probable that a 
generic distinction exists, although not definable from the isolated and 
often imperfect teeth available. The species are probably in large 
part new, although only two are exactly identifiable as such. In other 
cases (e.g., Victorlemoinea, Josepholeidya, 7Postpithecus) the species are 
probably new but cannot be defined because surely homologous Casa- 
mayor teeth are not available, and in still others (e.g., Ricardolydekkeria, 
Henricosborniidae gen. et sp. indet., Wotopithecm sp.) the species are 
also probably new but the material inadequate for definition. Ernesto- 
kokenia yirunhor is a Canaddn Hondo, Rio Chico Formation, species 
probably but not surely present here also and Henricosbomia lophodonta 
is a Casamayor (probably only Lower Casamayor) species probably 
present here. The fauna thus has the aspect of being close to the Casa- 
mayor but slightly earlier. 


PICO SALAMANCA 

On the south side of Pico Salamanca much of the Rio Chico Forma- 
tion is exposed, but neither top nor bottom contact was found by us. 
Starting at the shore there is about 30 meters of red (and in lesser part 
white and green) cross-bedded sandstone, apparently corresponding to 
the ‘'mid die member' ’ of the Palangana section, and above this 20 meters 
or more of white to gray clay with lenses of white to pink sandstone. 
The upper part is obscured by slumped blocks of Patagonian. In the 
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upper sandstone lenses of this upper pale clay series, and probably near 
the level of the most fossiliferous upper sandstone of the Bajo de la 
Palangana, mammals occur. We found a dasypod scute and an upper 
incisor of Notostylops or some related genus, in place at this level. On 
the bench at the base of the chJBf we found a lower prcmolar of Noto- 
stylops or a closely related genus and an upper molar of OMJieldthomasia, 
but as these were not in place their evidence is not conclusive. The 
locality would repay more prolonged study than we were able to give it. 

LAS VIOLETAS 

On the estancia “Las Violetas,’’ southeast of the small settlement 
of Malaspina, there is a long cliff with the Salamanca Formation at 
its base, followed by about 126 feet of fragmental and detrital, barren 
volcanic strata, then by a bentonite bed, up to 25 feet thick and often 
black at the base (probably “Banco Negro Superior’^* Immediately 
above this clayey horizon begins a scries with bentonite, sands of Rio 
Chico character, and some white tuff. In the base of this last series, 
in hard sandstone, rare mammal bones occur. We found nothing more 
exactly determinable than a dasypod scute, and the locality has no 
present paleontological interest, but is mentioned as another possible 
site for Rio Chico mammals, worthy of further investigation. 

GAIMAN 

Mammals were first found in the ancient sandstones near Gaiman 
by Roth. The rather complex history of this find and the misunder- 
standings that have arisen concerning it have ah*eady been reviewed in 
some detail (Simpson 1935a) and need not be repeated. Aside from 
Roth's specimens in La Plata and a few collected by us, there are several 
interesting specimens collected by A. F. Bordas, in the Museo Argentine, 
not yet described. The following fossils are known to me: 

Polydolops roGvO- Simpson 

"^Polystylopa minutus (Roth) [Monohphodon niinutus] 

Isotemnus haugi (Roth) [Ldfuma hmg^] 

Notopithecidae mdet. 

Thus Casamayor gioups are represented by distinct and apparently 
more primitive species, and although the very few specimens available 
do not warrant exact correlation, this is the character of the Rio Chico 
fauna, with which lithology and stratigraphy are also in accordance, 
although not absolutely conclusive. 

1 A species kno^vn only from this locality. It is desenbed m a paper in press at the Museo 
de La Plata. 
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RfiSUMfi AND CONCLUSIONS 

Of the various small faunules found in what is lithologically the 
Rio Chico Formation, the following are most important: 

1 a The lower fossils from the Bajo de la Palangana 

b The lower fossils from the Cerro Redondo near Puerto Visser. These 
two small lots are from near the same level and the same general 
region 



Fig 6 The Pan de Azdcar, near Gaiman. 

The foreground is formed by the Hio Chico sandstonea» with barren ^Caaamayor, Trelew, and 
Patagonian in the slope and cliff beyond 


2. The Cafiaddn Hondo sandstone fauna. 

3. The upper sandstone fauna from the Bajo de la Palangana and vicmity. 

4. The sandstone fauna of Gaiman. 

(1) contains fossils not known from any other horizon and locality 
and not in themselves permitting positive correlation beyond the fact 
that they are of Tertiary aspect and are in agreement with the other 
evidence of a distinct and older mammalian faimal zone. The strati- 
graphic data, unusually clear in these cases, show that these are from 
the middle or lower part of the Rio Chico. It cannot surely be estab- 
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lished. whether they axe significantly different in age from (2), but if so 
they are probably somewhat older. 

(2), which may be considered the typical Rio Chico fauna, is a 
fauna of early Tertiary, South American type. On present evidence, 
it appears to have no species in common with the Casamayor. It 
probably includes some Casamayor genera, but at least half and prob- 
ably more of the genera are not known from any later horizon. The 



Fig. 7. Close-up of the Tnfl.mm fl.l-ben.ring sandstone of probable Rio Chico age near 

Gaiman. 

fauna is thus quite distinctive, as much so as is customarily true of two 
successive major Tertiary formations, and is of ancient type. Strati- 
graphically its zone underlies the Casamayor. 

(3) resembles the Casamayor definitely more than does (2). In 
the latter there are no Casamayor species and few genera, while in (3) 
a few species and most of the genera are also found in the Casamayor. 
On this basis, it is highly probable that (3) is younger than (2), and 
stratigraphically, also, it is closer to the Casamayor, being from the 
highest sandstone perhaps immediately below, and certainly not over 
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six meters below, typical Casamayor sediments, with no evidence of a 
significant unconformity. 

Both faunally and stratigraphically, (3) is closer to the Casamayor 
than it is to (2). On the other hand it is still distinct from the true or 
typical Casamayor and its horizon is lithologically part of the Bio 
Chico. It is in effect a proto-Casamayor or a transitional Rio Chico- 
Casamayor fauna. Whether this distinct faunal zone should be in- 
cluded nominally in Casamayor or Bio Chico is an academic question, 
as long as its character and position are recognized. It seems to me 
somewhat better to include it provisionally in the Rio Chico despite its 
close relation to the Casamayor. Certainly a complete gradation of 
faunas existed, and presumably intervening faunules now lacking will 
be found in these beds still so inadequately explored paleontologically. 
Somewhere in the sequence a division will have to be established be- 
tween zones that differ no more than do (3) and the Lower Casamayor, 
and it is a point of practical importance that this division* corresponds 
to the major change in sedimentation and lithology if, as now seems to 
be the case, the paleontological evidence also permits the recognition of 
such a boundary. 

(4) is still too poorly known to wairant any worth-while deduction. 
As a hypothesis that seems to accord with present scanty data but re- 
quires further testing before elevation to the dignity of a theory, it may 
correspond approximately to (3). 

There seem, then, to be at least two distinct pre-Casamayor faunal 
zones in the strata here under consideration. The Cafiad6n Hondo 
zone, with its distinctive and typical Rio Chico fauna, is older, and the 
upper Palangana zone is yoimger, transitional to the Casamayor, to 
which it might conceivably be referred as a distinctive basal zone. The 
horizon of (1) in the list above may be approximately equivalent to but 
is probably somewhat older than the Ganad6n Hondo zone, but fossils 
are still too few to determine this or, if it is older, to determine whether 
it can be characterized as a third separate and oldest zone. 

As to the age of Rio Chico, until 1931 no one seems to have differed 
from Ameghino's original opinion that these strata are Cretaceous. 
Ameghino considered them (correctly) as being related in a general way 
rather to his “Notostylopense” than to the stiU older Pehuenche (of 
Ameghino, not of more recent authors) and Chubutiano or '^Areniscas 
Abigarradas,'' but he considered the “Notostylopense,'' Casamayor, as 
Cretaceous. When it was established beyond much question and 
generally accepted that the Casamayor is Tertiary, all students still 
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maintained that the beds now called Rio Chico were Cretaceous. 
Except for lithologic resemblance, the positive evidence for this view, 
such as the supposed presence of dinosaurs and absence of mammals 
or the supposed angular unconformity, was all erroneous, but no positive 
evidence opposed this opinion. 

Even after his discovery of mammals in these beds, Piatnitzky was 
inclined to continue considering them as Cretaceous, writing (1931, 
p. 16) that ''antes de estudiar estos fdsiles, seria aventurado llegar a 
una conclusi6n con respecto a la edad de las areniscas. De todos 
modos, su posicidn estratigrdfica muy baja y la semejanza entre su 
composicidn litol6gica y la del Pehuenche propiamente dicho,^ talvez 
indiquen su pertencia al Cretdceo, a la cual 4poca, por consiguiente, 
deberian referirse los huesos de mandferos encontrados en las mismas 
areniscas.’’ Feruglio considered the question open to further discus- 
sion, without himself expressing an opinion, saying of the mammal finds 
of Piatnitzky and of Brandmayr (Feruglio 1931, p. 22) that "estos 
hallazgos, junto a las consideraciones que he expuesto aiTiba,^ poneu 
en discusi6n la edad (terciaria o bien cret&cea) del Pehuenche,® cuya 
aclaracidn s61o puede esperarse de un estudio paleontol6gico.” 

I have already (1932B, pp. 7-8; 1933, pp. 11-12) expressed the 
opinion that the Rio Chico Formation is definitely Tertiary, and this 
opinion now seems to me to be proved correct beyond any doubt. The 
only remaining evidence for Cretaceous age is that mentioned by 
Piatnitzky, the low position of the Rio Chico and its lithologic character. 
Since the Casamayor is certainly not as old as the base of the Paleocene, 
a formation, or even a series of several thick formations, below it need 
not necessarily or probably be Cretaceous merely because of this lower 
position. In North America there are several thousand feet of Tertiary 
sediments below the oldest formation that is at all likely to be equivalent 
in age to the Casamayor. As to lithology, its evidence caiTies no weight 
if confronted by any positive opposing data. That the change in type 
of sediments corresponds to the Cretaceous-Tertiary boundary was a 
justified hypothesis as long as no other basis for separation existed, but 
immediately falls to the ground now that there is better evidence for 
drawing the line. The type of sedimentation continued the same for 


1 1.e., the above the Salamanca in which mammals have not ^t been found. Their age 
and correlation is still in doubt Much of them probably belongs to the Rfo Chico, but the presence 
of post-Salamanca Cretaceous is entirely possible. 

» The absence of any authenticated discovery of dinosaurs contemporaneous with these 

’ I.e., Rfo Chico. 
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some time into the Tertiary, or the earliest Tertiary beds were formed 
by material remani4 from the Upper Cretaceous strata. ’ 

The Rio Chico fauna includes many mammals, mostly nT>g ; ii1n.t.Ag in 
a broad sense and already distinctly differentiated into the Tertiary 
orders, or even families, and does not include dinosaurs. Such a faima 
has never been found in any other part of the world except in the 
Tertiary. It is not inconceivable that such a fauna might exist some- 
where in the Cretaceous, but the burden of proof is on the opinion that 
it mi^t be Cretaceous. 

From another approach, it is a necessary assumption that the original 
stocks of the South American mammals were connected with those of 
some other part of the world, and it is highly probable that the connec- 
tion was in the latest Cretaceous or earliest Paleocene. The Elo Chico 
mammals, primitive as they are, are considerably removed from and 
differentiated beyond possible coimection with the earliest known and 
most nearly s imil ar mammals of any other part of the world, and hence 
are probably considerably post-Cretaceous. 

Another and less theoretical line of evidence is afforded by the few 
Bio Chico mammals that do compare at all closely with those known 
from other continents. Patene, very primitive as a borhyaenid, is yet 
considerably more advanced in this direction than the latest Cretaceous 
marsupials of North America. Emestokokenia closely resembles Middle 
Paleocene to Lower Eocene condylarths of North America (and Europe), 
and I think it is closely related to them both in blood and in degree of 
evolutionary advance. The Bio Chico henricosborniids resemble, and 
are about as advanced as, the Upper Paleocene and Lower Eocene arcto- 
stylopids of Asia and North America. If Carodnia is related to the 
uintatheres, which is possible but still h 3 rpothetical, its closest allies are 
from the Upper Paleocene of Asia and No^ America. 

A fourth sort of faunal evidence concerns the relation of the Bio 
Chico fauna to later South American faunas. The age of the Casamayor 
is not known with any exactness. It is almost surely Eocene, and long 
consideration of all the evidence convinces me that it cannot be older 
than Lower Eocene and may be Middle Eocene or even, but with much 
less probability. Upper Eocene. Supposing it to be as old as any evi- 
dence warrants considering it. Lower Eocene, then the Bio Chico fauna 
(Kibenikhoria zone) could hardly be judged as older than Middle 

^ Furthermore the strata with which Piatxutzky was making special lithologic opmpjucison m 
not themselves definitely known to be of Cretaceous age. It should also be mentioned that the 
lithologic change is not so definitely associated with the beginning of a peric^ of strong vificanism 
as might be supposedi for volcamc rocks of many types are very oharacteristio of the undoubted 
Cretaceous also. 
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Paleocene, from its general evolutionary level and degx’co of resemblance 
to the Casamayor fauna. 

The conclusion on these considerations is that the Rio Chico fauna 
is certainly Tertiary and that its age is with much probability some- 
where in or between the Middle Paleocene and the Lower Eocene. 
Upper Paleocene seems most likely, but is a more exact correlation 
than the evidence warrants. 

Since the known Rio Chico faima is probably not of earliest Tertiary 
age and since its notoungulates suggest previous differentiation which 
almost surely took place in South America, it is to be expected that 
still older Tertiary faunas occurred there and it is to be hoped that 
they are preserved and wiU yet be discovered. If a real fauna were 
found in the Carodnia zone, it might possibly prove to be older than 
that of Kibenikhoria and would in part fill in this remaining gap. In 
the meantime, the fossils here described are the oldest known South 
American mammals. 

To facilitate further discussion of and reference to these problems, 
I suggest that the possibly distinct faunules within the Rio Chico bo 
tentatively designated as follows: 

Fobmation Zones and Faunas 

Ernestokokmia chaishoer (3 of list given above) 

Rio Chico Kibenikhoria (2 of list given above) 

Carodnia (1 of list given above) 

ADDENDUM TO NOVITATES NO. 793 

Since the descriptions of the Rio Chico fossils were published I have 
received from Doctor Cabrera casts of the two specimens found by 
Ing. Brandmayr in the Carodnia zone of the Bajo do la Palangana, as 
mentioned on a previous page. Doctor Cabrera will describe these, but 
they are mentioned here to complete reference to all that is yet known 
of the Rio Chico formation and fauna. One is identical in structure 
with the type of Carodnia feruglioi, and I suspect it of being the right 
Ms of the same individual. The other is a premolar unlike any specimen 
otherwise known from the formation and of uncertain affinities. 
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STUDIES OF PERUVIAN BIRDS. XVIIP 

DIAGNOSES OF NEW SPECIES AND SUBSPECIES OF FURNARIIDAE 
FROM PERU AND OTHER PARTS OF SOUTH AMERICA 

By John T. Zimmer 

Owing to various circumstances, it has been impossible to print in 
full the descriptions of various species of Peruvian birds which have been 
in manuscript for some time. Consequently, it has been deemed ad- 
visable to extract from this manuscript the diagnoses of the new forms 
which have been discovered and to publish them in advance. The more 
detailed descriptions and the discussions of interrelationships and varia- 
tion are in hand and will be published as soon as possible in the present 
series of Studies.’’ 

Geositta cunicularia titicacae, new subspecies 

Type from Tirapata, Titicaca Basin, Perti; altitude 12,700 feet. No. 146,146, 
American Museum of Natural History. Adult male collected July 30, 1916, by F. M. 
Chapman and G. K. Cherrio. 

Diagnosis. — Similar to 0, c. froheni of the arid Pacific slopes of the Andes in 
southwestern Pcrii (described from Putre, Chile), but much more warmly colored; 
under parts strongly buffy except for a restricted white throat patch; pectoral spots 
averaging heavier, back more brownish and less grayish. Differs from juniriensis 
of the Junin region by having the color of the upper parts a little warmer, the pectoral 
spots heavier and darker, and the bill averaging heavier. Wing (of type), 99 mm.; 
tail, 65; exposed culmen, 16; culmen from base, 21 ; tarsus, 22. 

Range. — High plateau region of southeastern Perd, Bolivia, and probably north- 
western Argentina. 

This is the form to which the name ^^frobenV^ has been applied hereto- 
fore. Since the pale fonn living in the immediate vicinity of Arequipa 
agrees better with the characters given ior froheni and since the type lo- 
cality of froheni (Putre, Chile) is in the same general arid foothill region 
on the western side of the Andes as is Arequipa, the name is better ap- 
plied to the Arequipa form, leaving the highland subspecies to be de- 
scribed as herewith. 


^ Earlier papers in this series comprise Amencan Museum Novitates Nos. 500, 509, 523, 524, 
638, 546, 568, 684, 646, 647, 668, 703, 728, 763, 766, 767, and 786. 
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Phleocryptes melanops bnumescens, new subspecies 

Type from Chorrillos, Pcni. No. 165,783, American Museum of Natural His- 
tory. Adult male collected February 14, 1913, by R. H. Beck; original No. 160. 

Diagnosis. — Similar to P. m. melanops of Paraguay, but general color of upper 
parts brown instead of blackish; outer margins of lateral interscapulars buffy brown- 
ish rather than grayish with the pale stripe between the outer border and the shaft 
less strikingly whitish; wing-band paler inifous with the spot on the inner web of the 
fourth (and frequently the fifth and sixth) remix (from the outside) not reaching the 
shaft; the area of the remiges just distad of the lufous band less deeply blackish 
though darker than the tips of the remiges. Separable from P. m. schoenobaemis of 
the Peruvian highlands by these same characters but, in addition, by smaller size, 
agreeing better with typical melanops in this respect. 

Males: wing, 67.5-59 mm.; tail, 44.5-52; culmen from base, 17.5-19; tarsus, 
20.5-22. Female; wing, 54; tail, 44; culmen from base, 18.25; tarsus, 18.5. 

Range. — Coast of Perd from about the vicinity of Lima north to Trujillo. 

Synallaxis albescens australis, new subspecies 

Type from Puerto Pinasco, Paraguay. No. 149,600, American Museum of Nat- 
ural History. Adult male collected September 11, 1916, by George K. Cherrie; 
original No. 19,721. 

Diagnosis. — Similar to S. a. albescens of eastern Brazil and eastern Paraguay, 
but mantle duller, more grayish brown; rufous cap varied by olive-gray tips on the 
feathers; rufous outer margins of upper wing-coverts reduced and usually restricted 
to the basal portion of the feathers; throat with broader whitish tips on lower feather's, 
more effectually concealing the blackish bases. Wing (of type), 56 mm.; tail, 67; 
exposed culmen, 10; culmen from base, 13.6; tarsus, 18. 

Range. — ^Western Paraguay, southward to Buenos Aires, Argentina, and north- 
westward to central Bolivia. 

Synallaxis albescens inaequalis, new subspecies 

Type from Villa Bella Imperatriz (Santa Clara), south bank of Rio Amazonas, 
Brazil. No. 277,091, American Museum of Natural History. Adult male collected 
August 11, 1930, by the Olalla brothers. 

Diagnosis. — Similar to S, a. josephinae of British Guiana and southwestern 
Venezuela (vicinity of Mt. Duida), but much paler; back with a grayish tinge ab{)ut 
as in specimens of S. a. perpallida from the state of Lara, Venezuela, but mfoua color 
of cap and upper wing-coverts decidedly darker than in Lara birds, pal(‘r than in 
josephiiuiey between the colors of iriniiatis and occipitalis; throat and belly very pui*e 
whitish, flanks grayish with little buffy tone, resembling nesioiis; breast very pale 
ashy gray or w^hitish. Wing (of type), 54 mm.; tail, 68; exposed culmen, 10.5; 
culmen from base, 15; tarsus, 19.5. 

Range. — South bank of the Amazon between the Madeira and Tapajoz rivei*s, 
crossing to the north bank in the same general region and extending northward to 
French Guiana. 

Synallaxis albescens txinltatls, new subspecies 

Type from Princestown, Trinidad Island. No. 59,294, American Museum of 
Natural History. Adult male collected April 15, 1893, by Frank M. Chapman; 
original No. 3209. 
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DiAGNOsia. — Similar to S. a, nesiotis of Margarita Island and Cumand, Vene- 
zuela, but back buflfy brown instead of gray; rufous color of cap and upper wing- 
coverts noticeably darker. Compared with S. a. josephinae of British Guiana and 
southwestern Venezuela, the color is paler; back more buffy brown; rufous of cap 
and wing-patch noticeably lighter; breast less grayish; fllanis paler brownish; aides 
of head lighter gray. Compared with occipitalis of the Mdrida region, the difFer- 
enccs are somewhat like those distinguishing it from josephinae but not so strong in 
dorsal aspect. Wing (of type), 67 mm.; tail, 75; exposed culmcn, 10.5; culmen from 
base, 14.25; tarsus, 19.5. 

Range. — ^Trinidad Island and Venezuela from the northeastern corner south- 
westward to the middle Orinoco as far w^cst as the Rio Caura. 

Synallaxis albescens insignis, new subspecies 

Type from Quetame, eastern Andes of Colombia; altitude 4800 feet. No. 122,- 
024, American Museum of Natural History. Adult female collected February 26, 
1913, by Frank M. Chapman, George K. Cherrie, and others. 

Diagnosis. — Similar to S. a. occipitalis of M6rida, Venezuela, but general colora- 
tion paler; rufous of crown and occiput more restricted, partially withdrawn from 
the nuchal region, and leaving the grayish frontal band proportionately broader; 
chest paler, less grayish; rufous of upper wing-coverts somewhat paler; back lighter 
in color, more tinged with brownish; malar region paler gray. Compared with S. a. 
tnnitatis of Trinidad, northeastern Venezuela, and the middle Orinoco, a paler chest, 
more restricted crown-patch, and slightly larger bill are distinctive. Compared with 
S. a, alhigularis of Peini and eastern Ecuador, the coloration is much paler and the 
tail is longer, with less acute, loss decomposed rectrices. Wing (of type), 57 mm.; 
tail, 82.5; exposed culmen, 10; culmen from base, 15; tarsus, 20.6. 

Range. — Eastern Colombia, in the Magdalena Valley and on the eastern side of 
the eastern Andes. Birds from central and western Colombia are intermediate be- 
tween this form and hypoleuca of eastern Panama,. 

Synallaxis azarae carabayae, new subspecies 

Type from Santo Domingo, southeastern Perd; altitude 6000 feet. No. 146,173, 
American Museum of Natural History. Adult male collected September 4, 1916, 
by Harry Watkins; original No. 65. 

Dlvgnosis. — Similar to S. a. azarae of north-central Bolivia, but darker. Breast 
and sides of head darker gray; chin and throat with narrower whitish tips, leaving 
more black exposed on the lower throat; belly grayer, less whitish; crown and occiput 
darker rufous; outer surface of wings and upper wing-coverts deeper and clearer 
rufous; mantle darker brown; forehead darker and browner, less grayish; under 
wing-coverts deeper ochraceous. Compared with infumaia of the Junin region, the 
mantle and under parts are darker, the forehead-band is narrower; the rufous of the 
wings is deeper; the tail is shorter; the belly is grayer, less whitish. Wing (of type), 
65 mm.; tail, 86.5; exposed culmen, 10; culmen from base, 14; tarsus, 21. 

Range. — Carabaya district of southeastern Perd, extending southeastward to the 
region of La Paz, western Bolivia. 

Synallaxis azarae urubaxnbae, new subspecies 

Type from Torontoy, Urubamba Cafion, Perd; altitude 7800 feet. No. 145,182, 
American Museum of Natural History. Adult male collected July 7, 1916, by lYank 
M. Chapman and George K. Cherrie. 
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Diagnosis. — Similar to S. a. azarae of north-central Bolivia, but with outer mar- 
gins of remiges duller and bro^vner in some contrast to the rufous upper wing-coverts; 
rufous of crown and nape averaging slightly darker; breast and sides darker gray; 
lores and lower eyelid less extensively white; belly, particularly in the females, with 
much stronger development of dark lunules; tail with a greater amount of dark olive 
shading; outer rectrices entirely dull olivaceous gray without any rufous tinge. 
Compared with S. a. infumata of the Junin region, the breast is a little darker; the 
belly is more broadly whitish but, in the female, more strongly marked with darker 
lunules; the rufous cap is paler; the dark forehead-band is narrower; the tail is more 
obscured; the outer margins of the remiges are duller, less rufescent. Compared with 
S. a. carabayae the general color is paler, the outer margins of the remiges are duller; 
the belly is more whitish and, in the female, more prominently lunulatod with darker 
color. Wing (of type), 67 mm.; tail, 82.5; exposed culmen, 11; culmen from base, 
15; tarsus, 21.5. 

Range. — ^Apparently restricted to the Urubamba Valley, eastern Perd. 

S 3 mallaxis unirufa ochrogaster, new subspecies 

Type from La Lejia, north of Chachapoyas, Perd; altitude about 9000 feet. 
No. 234,712, American Museum of Natural History. Adult male collected February 
28, 1925, by Harry Watkins; original No. 8839. 

Diagnosis. — Similar to S. u. unirufa of eastern Colombia and eastern Ecuador 
but general color a little duller and less rufous; belly decidedly paler, broadly ochra- 
ceous, rather than rufous. Wing (of type), 62.5 mm.; tail, 89; exposed culmen, 
10.5; culmen from base, 16; tarsus, 23. 

Range. — ^Northern Perd, south of the Marafidn. 

Synallaxis rutilans dissors, new subspecies 

Type from Campos Salles, Manaos, Brazil. No. 248,687, American Museum of 
Natural History. Adult male collected August 26, 1928, by the OlaUa brothers. 

Diagnosis. — Similar to S. r. rutilans of the south bank of the lower Amazon, 
but mantle averaging a little warmer brown, less olivaceous, with less rufous colora- 
tion laterally; interscapulars without a strongly developed patch of chestnut, often 
entirely brown, and scapulars also extensively brown, with the chestnut area much 
restricted; hind neck without trace of rufous collar. Wing (of type), 61 mm.; tiiil 
67; exposed culmen, 11; culmen frombiise, 14; tarsus, 19. 

R-\nge. — Brazil north of the Amazon and east of the Rio Negro, extending up the 
left bank of the Negro to southwestern Venezuela (crossing the Cassiquiare and the 
Ormoco and possibly the highest portion of the Rio Negro at Maral)itanas), and de- 
scending the Orinoco to the Rio Caura; iiscending the Rio Branco in Brazil and 
reaching French and Dutch Guiana. 

S3rnalla3is rutilans confinis, new subspecies 

Type from Igarapd Cacao Pereira, Rio Negro (right bank), Brazil. No. 312,067, 
American Museum of Natural History. Adult male collected December 23, 1929, 
by the OlaUa brothers. 

Diagnosis. — Similar to 8 , r. atnazonica from the south bank of the middle and 
upper Amazon, but general tone of rufescence averaging lighter, without the trace of 
olive on the occiput usually present in amazonica; outer margins of remiges somewhat 
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browiior; tail decidedly shorter. Differs from S. r. caqueterms of southeastern Co- 
lombia, eastern Ecuador, and northeastern Perd by paler coloration. Wing (of 
type), 59 mm.; tail, 54; exposed culmen, 11; culmen from base, 15; tarsus, 20. 

Range.— At present known only from near the right bank of the lower Rio Ne- 
gro, Brazil. 


Certhiaxis cinnamomea orenocensis, new subspecies 

Type from Ciudad Bolivar, Venezuela. No. 177,379, American Museum of 
Natural History. Adult male collected April 7, 1905, by George K. Cherrie; original 
No. 13,306. 

Diagnosis. — Similar to C. c. cinnamomea of the Guianas and northeastern Brazil 
but duller; back more sandy and less rufescent, in decided contrast to the wings and 
forehead; sides, flanks, and under tad-coverts paler; tail and wings paler rufous; 
tail apparently always with a noticeable dusky area on the distal portion of the inner 
webs of the median rectrices. Wing (of t 3 T>e), 60 mm.; tail, 62; exposed culmen, 
12; culmen from base, 15.5; tarsus, 19. 

Range. — Lower Orinoco region of Venezuela. 

Certhiaxis cinnamomea pallida, new subspecies 

Type from Igarap6 Cacao Pereira, Rio Negro (right bank), Brazil. No. 313,089, 
American Museum of Natural History. Adult male collected January 19, 1930, 
by the Olalla brothers. 

Dlvgnobis. — ^Differs from C. c, cinnamomea by much paler coloration; from C, c. 
cearensis by much duller hues and paler and more grayish sides and flanks; from C, 
c. orenocensis by clearer and brighter rufescent upper parts, without a dusky spot on 
the median rectrices. Wing (of type), 57.5 mm.; tail, 51; exposed culmen, 12; cul- 
men from base, 16.5; tarsus, 19. 

Range, — Lower Amazonia, from tho Rio Jamundd to the west bank of the Rio 
Negro, Brazil, and from the oast bank of the Rio Tapajoz to the west bank of the 
lower Rio Madeira. 


Cranioleuca marcapatae, new species 
Type from Marcapata, southeastern Peru; altitude, 10,800 feet. No. 448,909, 
American Museum of Natural History. Adult of uncertain sex, collected by G. 
Ockenden (probably in 1905). 

Di vGNOsis. — Differs from C. a. albiceps of western Bolivia by having the whole 
lop of tho h(‘ad and back of tho neck imiform with the mantle which is deeper rufou.s 
than in albiceps; rump strongly tinged with rufous; under parts paler; sides of head 
lighter, buffy instead of sooty gmy; under wing-coverts brighter, more ochraceous; 
throat more broadly but less purely whitish. Wing (of typcO, 71 mm.; tail, 73.5; 
exposed culmen, 12.75; culmen from base, 17.75; tarsus, 22.5. 

Range. — ^Known only from Marcapata, Perd. 

Cranioleuca albiceps discolor, new subspecies 
Type from Incachaca, Province of Cochabamba, Bolivia; altitude 7700 feet. 
No. 137,283, American Museum of Natural History'. Adult male, with enlarged 
gonads, collected May 20, 1915, by L. E. Miller and Howarth Boyle; original No. 
11,906. 
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Diagnosis. — Similar to C. a. dIbiceps of wostcm Bolivia, but top of head deep 
buffy ochraceous instead of white. Wing (of type), 67 mm.; tail, 70; exposed cul- 
mcn, 14; culmen from base, 17; tarsus, 21. 

Range. — Subtropical Zone of the Cochabamba region of central Bolivia. 

Pseudocolaptes boissonneautii orientalis, new subspecies 

Type from above Baeza, northeastern Ecuador, No. 173,784, American Museum 
of Natural History. Adult male, collected September 10, 1922, by Carlos Olalla and 
sons. 

Dlagnosis. — Similar to P. h. hoissonneauiii of Colombia, but with ihe top of the 
head blacker (less brownish) and less prominently streaked with buff; mantle with 
the pale shaft-«tripes broader and more sharply defined, with the margins of the 
feathers sooty; superciliary stripe weaker and buffy instead of white; lower throat 
and breast much more heavilj^ margined with dark brown, the feathers of the bcdly 
also more or less distinctly tipped with a narrow dark border. Wings and tail slightly 
darker rufous. Wing (of typo), 117.25 mm.; tail, 98; exposed culmen, 17; culmen 
from base, 22; tamus, 30. 

Range. — Eastern side of the Andes of Ecuador, crossing to the western slopes in 
the extreme southern part of that country. 

This is the bird long misidentified as johnsoni, which proves to be a 
very distinct form, possibly specifically distinct from the boissonneautii 
group. 


Pseudocolaptes boissonneautii pallidus, new subspecies 
Type from Taulis, northeast of Pacasmayo, Peril; altitude 8860 feet. No. 
235,915, American Museum of Natural History. Adult female collected June 19, 
1926, by Harry Watkins; original No. 10,629. 

Diagnosis. — ^Nearest to P. 5. medianus of the Chachapoyas region of Perd, but 
lower under parts decidedly paler; stripes on mantle less stron^y marked, with 
narrower pale centers and lighter brown, less dusky, margins. Wing (of typo), 110 
mm.; tail, 101; exposed culmen, 26; culmen from base, 30; tarsus, 26.6. 

Range. — Northwestern Perd in the Subtropical Zone, on the westom slope of 
the Andes south of Porculla Pass. 


Hylocryptus erythrocephalus palamblae, new subspecies 

Type from Palambla, Dept. Piura, Peid. No. 176,314, American Museiun of 
Natural History. Adult male collected September 19, 1922, by Hairy Watkins, 
original No. 6083. 

Diagnosis. — Similar to H. e, erythrocephalus of Alamor, Ecuador, and vicinity, 
but paler throughout; head, upper and under tail-covei-ts, wings, and tail paler ru- 
fous; back grayer, less brownish; breast and belly paler buff ; wing and tail averaging 
slightly smaller. Wing (of type), 96 mm.; tail, 88; exposed culmen, 28; culmenfrom 
base, 33; tai*sus, 28. 

Range. — ^Western slope of western Andes of Perd in the neighborhood of Pa- 
lambla. 
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Thripadectes holostictus moderatus, new subspecies 

Type from Nequejahuira, Rio Unduavi, Bolivia; altitude SOOO feet. No. 229,- 
226, American Museum of Natural History. Adult male collected May 21, 1926, 
by G. H. H. Tate. 

Dla^gnosis. — Similar to T. h. holostictus of Colombia and Ecuador, but ventral 
pattern less bold; chin almost unmarked; lateral margins of the feathers of throat 
and chest less sooty, nearer light brownish olive; pale streaks of lower breast and 
upper flanks narrower; belly and lower flanks sometimes quite immaculate; rufous 
of rump deeper and less extended anteriad; tail duller and darker rufous ; outer sur- 
face of wings darker; pale streaks on mantle narrower and less sharply defined. 
Wing (of type), 92 mm.; tail, 98; exposed culmcn, 21 ; culmen from base, 25.5; tar- 
sus, 26.25. 

Range. — Subtropical Zone of southeastern Perd and northern Bolivia in the 
Amazonian drainage (possibly descending to the upper levels of the Tropical Zone). 

Xenops minutus remoratus, new subspecies 

Type from Tatii, Rio Negro (right bank), Brazil. No. 434,636, American Mu- 
seum of Natural History. Adult male collected Juno 9, 1929, by the Olalla brothers. 

Diagnosis. — Somewhat similar to X. m, ruficaudus of the Guianas, Mt. Duida, 
and the region east of the Rio Negi’o, Brazil, but top of head not conspicuously 
streaked; general coloration above and below duller, with pectoral markings less 
sharply defined; tail averaging shorter. Himilar, also to X. rn, gmibarbis of the 
south bank of the lower Amazon, but general color much duller; shoulder less rufes- 
cent; top of head similarly unstreaked. Wing (of typo), 66 mm.; tail, 44.5; ex- 
posed culmen, 12; culmen from base, 15.5; tarsus, 14. 

Range. — ^Right bank of the upper Rio Negro, Brazil, merging with ruficaudus on 
the Rio Cassiquiaro. 

Xenops rutilans peruvianus, new subspecies 

Type from Idma, above Santa Ana, XJrubamba Valley, Perd; altitude 6000 
feet. No. 145,216, American Museum of Natural History. Adult female collected 
July 12, 1916, by Chapman and Cherrie. 

Diagnosis. — Similar to X. r. Iieterurus, but with loss black in the tail, in typical 
birds without any definite black on the outer webs of any of the rcctrices, except at the 
concealed bas(‘s, nor on the inner web of the submedian pair near the tip. Differs 
from A. r. purusianus in the same respect and also by a brighter, more ochreous tinge 
in the olive of the under parts and with the pale areas of throat, breast, and belly less 
purely white, with a faint tinge of pale yellowish; under tail-cov<‘rts distinctly warmer 
and often less prominently striped; wing and tail averaging longer. Pattern of tail 
intermediate between that of purusianus and guayae. Differs from septentrionalis by 
more dusky, less rufous, brown on the top of the head, a warmer color of the under 
parts and possibly a slightly darker maxilla. Wing (of type), 73 mm.; tail, 47; ex- 
posed culmen, 12; culmen from base, 14; tarsus, 16. 

Range. — Most of the humid Tropical Zone of Perl; in typical form, inhabiting 
eastern Perd on the Ucayali and Huallaga rivers and the southeastern portion of the 
country; in northwestern Perd and southern Ecuador, east of the Andes, approaching 
helerurus. 
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Xenops rutilans chapadensis, new subspecies 
Type from Chapada, Matto Grosso, Brazil. No. 33,658, American Museum of 
Natural History. Adult male collected February 17, 1885, by H. H. Smith. 

Diagnosis. — Similar to Z. r. rutilana of Bahia in respect to the amount of black 
on the tail, but diffem in the warmer coloration, especially of the under ports, and in 
the more extensive dark margination of the lower throat; mantle always strongly 
streaked with white, averaging stronger than in rutilans and sometimes very de- 
cidedly so; subextemal primary more often with traces of a rufous patch on the inner 
web; third primary (from outside) rarely (one out of seventeen skins) without a no- 
ticeable (if small) rufous mark (in rutilans the third primary is usually unmarked, the 
second rarely marked); wings and tail averaging deeper rufous. Wing (of typo), 
65.25 mm.; tail, 48.5; exposed cuhnen, 11; culmen from base, 14; tarsus, 14.75. 

Range. — Plateau of Matto Grosso, Brazil, apparently eastward along the high- 
lands to Piauhy and Maranhao. 
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BIRDS COLLECTED DURING THE WHITNEY SOUTH SEA 
EXPEDITION. XXXI 

DESCRIPTIONS OF TWENTY-FIVE NEW SPECIES AND 
SUBSPECIES 

By Ernst Mayr 

Various circumstances are delaying the publication of the detailed de- 
scriptions of many of the new species and subspecies collected by the 
WTiitney Expedition. It was therefore decided to publish, as an abstract 
of the complete paper, the following preliminary descriptions. The de- 
tailed papc'r, with tables of measurements and discussions on variation, 
relationshij^ and nomenclature, is ready for the press and will be pub- 
lished in the present series as soon as possible. 

Haliaeetus sanfordi, now species 

Typk. — No. 220071, Amor. Mus. Nat. Hist.; cf ad.; Choiseul Island, British 
Solomon Islands; November 28, 1927; R. H. Bock, F. P. Drowne, and H. Hamlin. 

Differs from leucogaster by its brownish plumage and its blackish tail (9 adults 
and 4 immatures examined). Field observations confirm the result of the study of 
the specimens. 

Range. — All Solomon Islands. 

Gallicolumba sanctaecrucis, new species 

Tvrifl.- No. 220554, Araer. Mus. Nat. Hist.; cf od.; Tinakula, Santa Cruz 
Islands; March 4, 1927; R. II. Beck. 

Adult Malm. Chin and uppermost throat whitish; rest of throat and upper 
breast buffy vina<*(H)US on a wliitc' basis; forehead, sides of head and sides of nook light 
grayish; pileum and nape grayish brown, sometimes with a slight purplish gloss; 
l)ack, scapulam, ruinj), and uppcT tail-covertH with a strong purplish-violaceous gloss; 
this coloring is sometimes restricted to the edge of the feather, the center being more 
greenish; i)atch of feathers on the sides of the lower nock, and the lesser and median 
upper wing-cov(‘rts with a strong violaceous gloss; lower breast, belly and under tail- 
coverts grayish brown; iris l)rown, bill black, feet red. Wing, 138-145 mm. 

Range. — Tinakula and Utupua, Santa Cruz Archipelago. 


’ Previous papers in this sories comprise American Museum Novitates, Nos. 115, 124, 149, 322, 
337, 360, 366, 364, 366, 370, 419, 469, 486, 489, 602, 604, 616, 620, 622, 631, 690, 609, 628, 661, 
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Gallicolumba jobiensis cbalconota, new HubKspccicKS 
Type. — No. 220556, Amer. Mus. Nat. Hist.; cT ad.; Volla Lavella Island, Brit- 
ish Solomon Islands; November 15, 1927; R. H. Beck and F. P. Drownc. 

Similar to G. j. johimsisy but white on lores and superciliary much reduced. 

Range. — ^Vclla Lavella and Guadalcanar Island, Solomon Islands. 

Ce 3 rx lepidus pallidus, new subspecies 
Type. — No. 224750, Amcr. Mus. Nat. Hist.; c? ad.; Bougainville Island, Solo- 
mon Islands; February 3, 1928; F. P. Drowne, H. Hamlin, and G. Richards. 

Similar to Ceyx lepidus meeki, but under parts pale yellowish buff, instead of 
golden-yeUowish ochre. 

Range. — Buka and Bougainville, Solomon Islands. 

Ceyx lepidus malaitae, new subspecies 
Type. — No. 226876, Amer. Mus. Nat. Hist.; 9 ad.; Malaita Island (3000 feet), 
Solomon Islands; April 1, 1930; H. Hamlin, W. F. Coultas, and W. J. Eyerdam. 

Similar to Ceyx lepidus nigromaxilla, but lighter throughout; under parts yellow- 
ochre, not deep ochraceous orange; back methyl-blue, not deep purplish violet. 

Range. — Malaita Island. 

Halcyon chloris mala, new subspecies 
Type. — No. 226877, Amer, Mus. Nat. Hist.; ad.; Malaita Island, Solomon 

Islands; February 4, 1930; H. Hamlin, E. Mayr, W. F. Coultas, and W. J. Eyerdam. 

Differs from H. c. alberti by smaller size, paler ochraceous under parts, and more 
greenish upper parts; wing, 98-105 mm. 

Range. — Malaita, Solomon Islands, 

Halcyon chloris pavuvu, new subspecies 
Type. — No. 224957, Amer. Mus. Nat. Hist.; d' ad.; Pavuvu Island, Solomon 
Islands; August 2, 1927; R. H. Beck and F. P. Drowne. 

Buffy loral spots much enlarged, in other characters intermediate between alberti 
end mala; wing, 105-114 mm. 

Range. — Pavuvu Island, Solomon Islands. 

Ninox jacquinoti floridae, new subspecies 
Type. — No. 220676, Amer. Mus. Nat, Hist.; d ad.; Florida Island, Solomon 
Islands; May 24, 1927; R. H. Beck. 

Differs from N.y.jac^inoto* (wing, 195-208 mm.) by larger size (wing, 218-223 
mm.). 

Range. — Florida Island, Solomon Islands. 

Ninox jacquinoti mono, new subspecies 
Type. — No. 448907, Amer. Mus. Nat. Hist. (Rothschild Collection); d ad.; 
Mono (Treasury Island), Solomon Islands; Decembers, 1901; A. S. Meek. 
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Differs from Ninox jacquinoti dchhorni by the reduction of the whitish bars on the 
wing; wing, 190-196 mm. 

Range. — Mono or Treasury Island, Solomon Islands. 

Tyto 6dba interposita, new subspecies 

Type. — No. 215566, Amor. Mus. Nat. Hist.; cf ad.; Vanikoro, Santa Cruz 
Islands; September 21, 1926; R. H. Beck and J. G. Correia. 

Diffci“s from the neighboring races by the buffy to ochraceous wash of the under 
parts and the prevalence of the orange-ochi*e color throughout the plumage; wing, 
268-279 mm. 

Range. — Santa Cruz Islands, Banks Islands, and Northern New 
Hebrides. 


Tyto alba crassirostris, new subspecies 

Type. — No. 335322, Amor. Mus. Nat. Hist.; 9 ad.; Boang Island, Tanga 
group, Bismarck Archiptdago; February 4, 1935, W. F. Coultas. 

Diffei-s from T. a. delicatula by the stronger bill and feet, and the darker colora- 
tion; wing, 285-290 mm. 

Range. — Known only from the type-locality. 

CoUocalia pelewensis, now species 

Type.— N o. 332022, Amor. Mus. Nat. Hist.; 9 ad.; Palau Island, Micronesia; 
December 11, 1931; W. F. Coultas. 

Small; tarsus niikod; upper paits dark fuscous-green, with a brownish tone on 
the back; crown not very much darker than back; rump pale but no distinct light 
gray bar across the rump as in spodiopygia; there is much individual variation in the 
color of the rump, the bases of the feathers always being pale gray, the tips, however, 
sometimes being strongly glossy green, sometimes grayish; inner margins of the wing- 
feathers not particularly light; feathers of chin and throat soft and decomposed, with 
fuscous bases and rather sharply defined silvery gray edges, but no shaft-streaks; 
abdomen dull gray, slightly darker than throat, inconspicuous shaft-streaks on 
breast and abdomen, more pronounced ones on under tail-oovorts; longest under tail- 
covert 44 fairly glossy green ; whit(* loral spot inconspicuous. Wing, 109-115 mm. 

Ran<je. —Palau Islaiuls, 

CoUocalia vanikorensis ponapensis, new subspecies 

Type. No. 331343, Amor. Mus. Nat. Hist.; 9 ad.; Ponape, Caroline Islands; 
November 22, 1930; W. F. Coultas. 

Similar to C. v. inquiata (wing, 117-123 mm.) and C, v. rukensia (wing, 112-119.5 
mm.), but smaller (wing, 106-113 mm,). 

Range. — Ponapo, Caroline Islands. 

CoUocalia lowi orientalis, new subspecies 

Type.— No. 226168, Amor. Mus. Nat. Hist.; cf ad.; Guadalcanar, Solomon 
Islands; May 28, 1927; R. H. Beck. 



4 


AMERICAN MUSEUM NOVITATES [No. 820 


Similar to Collocalia lowi whiteheadiy but much darker and with a pale rump; tar- 
sus with a few feathers; wing, 132 -J- x mm. 

Range. — Guadalcanar, Solomon Islands. 

Pitta aiier 3 rthra nigrifrons, new subspecies 

Type. — No. 228390, Amer. Mus. Nat. Hist.; d' ad.; Tauro, Choiseul Island, 
Solomon Islands; November 2, 1929; H. Hamlin. 

Differs from P. a. anerythra by the greater extent of black on the crown; wing, 
96-101 mm. 

Range. — Choiseul Island, Solomon Islands. 

Coracina Uneata makirae, new subspecies 

Type. — No. 227953, Amer. Mus. Nat. Hist.; d ad.; San Cristobal, Solomon 
Islands; December 7, 1929; E. Mayr, W. F. Coultas, and W. J. Eyerdam. 

Similar to Coracina Uneata malmtaey but the male with distinct narrow white bars 
on breast and upper beUy, and with black and broader white bars on the gray of lower 
belly and under tail-coverts; wing, 133-143 mm. 

Range. — San Cristobal (Makira), Solomon Islands. 

Turdus margaretae, new species 

Type. — No. 228058, Amer. Mus. Nat. Hist,; 9 ad.; San Cristobal, Solomon 
Islands (1900 ft.); December 18, 1929; E. Mayr, W. F. Coultas, W. J. Eyerdam. 

Upper parts uniformly colored, olivaceous brown, darker and duller on the head, 
warmer and more rufous on lower back and rump; scapulars of the same color as 
back; although the back seems to have a imiform color, most feathers show an indica- 
tion of a dark terminal or subterminal band; feathers of lores, superciliary, and 
cheeks with white bases and blackish tips; sides of head brownish, feathers with 
whitish shaft-streaks; breast olivaceous gray, every feather with broad gray base, 
with a subterminal triangular white spot or band, and a broad olivaceous brown or 
blackish edge; sides of breast and flanks similar, but triangular white spots larger and 
more longitudinal; middle of belly, thighs, and under tail-coverts white; wing dark 
brown, outer webs of primaries and secondaries warmer brown (burnt umber) ; ter- 
tials with s m all white or buff subterminal spots; upper wing-coverts blackish brown 
with round white subteiminal spots; primary-coverts uniform brownish; lesser set of 
imder wing-coverts whitish, median set black, greater set grayish as under side of 
wing; white band across underside of wing from the fifth primary to the innermost 
secondary; tail uniform brown without white marks on the outermost tail-feathers. 
Wing, 91-99 mm. 

Range. — San Cristobal, Solomon Islands. 

Vitia parens, new species 

Type. — ^No. 228063, Amer. Mus. Nat. Hist.; d ad.; San Cristobal, Solomon 
Islands; December 11, 1929; E. Mayr, W. F. Coultas, W. J. Eyerdam. 

Greneral coloration brownish; forehead and fore parts of crown ocbraceous brown; 
hind neck, scapulars, back, and rump a dull grayish olivaceous brown (chucker brown) ; 
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tail brownish; chin, upper throat and sides of head pale ochraceous; breast, flanks, 
belly, and under tail-coverts brownish gray; wing brown, edges of outer primaries 
paler, more cinnamon brown; female like male, but somewhat duller and darker par- 
ticularly on forehead and upper throat. Wing (c?), 60-61 mm. 

Range. — San Cristobal, Solomon Islands. 

Vitia ruficapilla castaneoptera, new subspecies 

Type. — No. 252011, Amer. Mus. Nat. Hist.; cT ad.; Vanua Levu, Fiji Islands; 
February 3, 1926; R. H. Beck. 

Differs from hadicepa (Viti Levu) by being more brownish, particularly on wings 
and tail; wing (cf), 66-62 mm. 

Range. — ^Vanua Levu, Fiji. 

Vitia ruficapiUa fimebris, new subspecies 

Type. — ^No. 251970, Amer. Mus. Nat. Hist.; cf ad.; Tavium, Fiji Islands; De- 
cember 16, 1924; R. H. Beck. 

Differs from V. r. badiceps by larger size and its darker and duller coloration; 
wing (<f), 59-66 mm. 

Range. — ^Taviuni, Fiji, 

Phylloscopus trivirgatus bougainvillei, new subspecies 

Type. — No. 226174, Amer. Mus. Nat. Hist.; cT ad.; Bougainville, Solomon 
Islands; January 6, 1928; F. P. Drowne, H. Hamlin, and G. Richards. 

Differs from P. t. becki by its paler coloration of the under parts and the reduction 
of the white tips on the lateral tail-feathers; wing ( cf*), 56-60 mm. 

Range. — Bougainville, Solomon Islands, 

Phylloscopus trivirgatus pallescens, new subspecies 

Type. — ^No. 225198, Amer. Mus. Nat. Hist.; sex ?; Kulambangra, Solomon 
Islands; September 27, 1927; F. P. Drowne. 

Differs from P. t. bougaimillei by the almost whitish under parts, the less black- 
ish crown and the more conspicuous superciliary. 

Range. — Kulambangra, Solomon Islands, 

Phylloscopus trivirgatus makirensis, new subspecies 

Type. — No. 228069, Amer. Mus. Nat. Hist.; & ad.; San Cristobal, Solomon 
Islands; December 12, 1929; E. Mayr, W. F. Coultas, and W. J. Eyerdam. 

Similar to poliocephaLus^ but back more citrine, crown less grayish, under parts 
richer yeUow; wing, 49-65 mm. 

Range. — San Cristobal Island, Solomon Islands. 

Monaxcha castaneiventris obscurior, new subspecies 

Type. — No. 219711, Amer. Mus. Nat, Hist.; c? ad.; Pavuvu Island, Solomon 
Islands; August 24, 1927; R. H. Beck and F. P. Drowne. 
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Similar to M, c. casianeiventriSf but darker; oxillaries partly and thighs com- 
pletely black; bluish black of throat extending farther down on breast and flanks; 
wing (cf), 81-86 mm. 

Range. — ^Pavuvu Islands, Solomon Islands. 

Monarcha barbata ganongae, new subspecies 

Type. — No. 219536, Amer. Mus. Nat. Hist.; cf ad.; Ganonga Island, Solomon 
Islands; October 25, 1927; H. H. Beck. 

Intermediate between nigrotecta (Vella Lavella) and hroimi (Kulambangra) ; 
black throat-patch small as in nigrotecta^ but greater and tips of median upper wing- 
coverts white as in brovmi; wing ( cf), 83-87 mm. 

Range. — Ganonga Island, Solomon Islands. 
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NEW PACIFIC^ FLYING-FISHES COLLECTED BY 
TEMPLETON CROCKER 

By J. T. Nichols and C. M. Bkfder, Jr. 

Mr. ToiiiiJeton Crocker olitained an excellent serieb of fl;^ing-fiHhe=i 
on the 1934-1935 cruise of his yacht ‘Zaca^ through the eastern Pacific, 
made in the interests of the American Museum of Natural History where 
they are now being studied. Three species of the genus Cypselurus, two 
adult and one a young form, are here described as new. 

Cypselurus pitcairnensis, new species 
Specific Oh \.r iCTBKs. — Pcctoial almost cl(‘ai, somewhat daikcr, smoky along 
the Iront boidoi* and with a few scattered, small, oval, black spots on its interradial 
memliranes, of the distal half, which arc rarelj" absent and in one spccmien more 
numerous along the hind edgts Anal (8) 9 oi 10. Predorsal scales 27 to 30. Depth 
in standard length (specimens of 227 to 250 mm.), (5.2) 5.3 to 6.6,* eyo in head, (2.8) 
3 to 3.4 Ventral origin equidistant from hind edge of eyo to hind edge of pupil and 
base of caudal. Head blunt; teeth simple, veiy small; gill-rakers slender, 20 in all. 
(Figure*' in paienthe^es, foi an aberrant specimen with no spots on pectoral ) 



Fig. 1. Cypselurus pifcairrhensis, type. 
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Description of Type. — No. 12983, American Museum of Natural History, from 
Pitcairn Island, collected by Templeton Crocker. 

Length to base of caudal, 227 mm. (total 288 mm. est.). Depth in standard 
length, 5.4; head, 4.1; pectoral, 1.5 (to just past base of last dorsal ray); ventral, 
3.2 (to 7th anal ray). Ej^e in head, 3.2; snout, 3.3; interorbital, 3.2; gi'eatest width 
of body, 1.6; depth of peduncle, 3.2; its length, 2.4; longest dorsal ray (2nd), 2.2; 
anal ray (2nd), 3.5; lower caudal lobe (est.), 0.76. Base anal in base dorsal, 1.7. 

Dorsal rays, I 2 V 2 ; anal, 9. Scales, 43; predorsal, 27. Head broad; interorbi- 
tal distinctly concave; eye large, distinctly infralateral. 

Dark above to about midline of side; white below; dorsal and anal hyaline, un- 
marked, the former slightly grayish; caudal uniform dusky; pectorals hyaline, light 
smoky along outer edge; one with 3, the other with 5 scattered spots on the distal half ; 
ventrals hyaline with two longest rays somew^hat dusky, especially proximally. 

There are four other specimens with the same data. 

Cypselurus angusticeps, new species 

Specific Characters. — ^Pectoral almost uniform grayish, varying in tone hut 
neither hyaline nor blackish, with a narrow pale posterior edge broadening at the 
tip and toward the axil of the fin. Anal 8 or 9. Predorsal scales 28 to 30. Depth in 
standard length (specimens 215 to 227 mm.), 5.1 to 5.7; eye in head, 3.3 to 3.6. Ven- 
tral origin equidistant from about or behind the middle of opercle and base of caudal. 
Head nairow and pointed for this genus, the snout equal to or slightly longer than eye. 
Teeth tricuspid; gill-rakers about 13 + 4. 

Description of Type. — No. 12984, American Museum of Natural History, 
from Nengonengo Island, Tuamotus, November 5, 1934, collected by Templeton 
Crocker. 



Fig. 2. Cypselurus angusticepSy type. 

Length to base of caudal, 226 mm. Depth in this length, 5.1; head, 4.1; pec- 
toral, 1.6 (to just past base of last dorsal ray) ; ventral, 3.8 (to 7th anal ray). Eye in 
head, 3.4; snout, 3.4; interorbital, 3; greatest width of body, 1.8; depth of peduncle, 
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3.3; its length (from dorsal axil), 2.1; longest dorsal ray (2nd), 2.5; anal ray (2nd), 
3.7; lower caudal lobe (est.), O.S. Base anal in base dorsal, 2. 

Dorsal rays, 13; anal, 9. Scales (est.), 40; predorsal, 28. Head rather narrow 
and pointed; interorbital slightly concave; eye slightly infralateral. 

Dark above to below midline of side, pale below; dorsal very pale gi’ayish; anal 
white; caudal uniform dusky; ventrals pale becoming slightly dusky in the center of 
their base. 

There are three paratypes of from 215 to 227 mm. in standard length, 
all from Tatakoto Island, also in the Tuamotus, which agree closely with 
the type in all essential particulars. 

This species differs from C, bahiensis in anal count, dorsal and pec- 
toral pattern; from C, opisthopis and C. calif ornicus in the low scale 
count and pattern; from C. oligolepis and C. xenopterus in scalation and 
pectoral pattern; and from C. simus in number of predorsal scales and 
pectoral pattern. At present one can only speculate about the identity 
of the young bearded fishes going under the name, C. narsei and the non- 
bearded C. nigripennis, the numerical characters of which are not very 
unlike those of the present species and numerous others. 

Cypselurus ventralis, new species 

Desceiption op Type. — No. 13291, American Museum of Natural Histoiy, from 
10® 01' S., 80® 05' W., March 4, 1935, collected by Templeton Crocker. 

Length to base of caudal, 84 mm. (total 108 mm.). Depth in standaxd length, 
6.^; head, 4.S; pectoral, 1.4; ventral, 2.35; lower caudal lobe, 3.1. Eye in head, 
3.2; snout, 4.5; interorbital, 2,7; length of barbel, 1.2; width of body, 1.8; length of 
peduncle, 1.7; its depth, 3.2; highest dorsal ray (4th), 1.7. Anal base in that of 
dorsal, 1.4. 

Dorsal rays, ISVa; anal, 11. Scales (from over pectoral origin), about 50. 



Fig. 3. CypseluTUS ventraliSf type^ 
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JjOWC]* jaw strongly projecting; 2 mandibular bai’bclh which reach preopercular 
edge, with a fluted mem])rane on their outer side only, becoming broader toward the 
base. Second pectoral i*ay branched, second and third the longest. Ventral origin 
equidistant from base of caudal and middle of prcoporcle. Anal origin al)out an 
oy(‘*s diameter behind that of dorsal. Pcctoial reaching a little beyond last anal ray; 
vontrals to about middle of peduncle. 

Color above more or less dusky becoming pale at aliout latc'ral line, lower jiaris 
pale to insertion ventrals, punctulate from there to middle of anal; barlxds while at 
their base, becoming abruptly l)lack on the proximal half, distally white again except 
for the naiTow membrane which is black to the tip. Pectoral banded black and 
white — narrowly white at the origin, a broad w'hitc cuiwed band crossing the fin 
and extending back along its outer mai'gin much as m C. furcatm (Nichols and 
Br(‘der, 1928, Zoologica, VIII (7), p. 447, Fig. 176)^ a broad curved white band cutting 
into the posterior margin of the fin, with black on the membrane making a few dark 
marks across it; ventrals rather uniform dusky, blacker toward the margin, with a 
row of paler oval interradial spots crossing the fin near th(' middle. Dorsal and anal 
gray; caudal white with two faint gray cross marks on lower lobe. 

In a ^specimen, of 55 iniu. from off Poru, the barbel cqiuxls the length of 
the head, its distal half including the membrane is wlxite, and th(> black 
membrane on the proximal half much broader in comparisou (half e>o at 
its -widest point). Specimens of about this size have the ventrals almost 
solid black in color. 

This is a well-marked young flying-fi.sh of which we have seven speci- 
mens in all, 39 to 84 mm. standard length, two from the type locality, four 
from 160 mil&s southwest of Port San Juan, Peru, and one from 7° 56' S., 
83° 46' W. Its largo black ventral fins arc its most striking character 
and we are at a loss to kno-w' of what species it might bo the young, unless 
of C. xenopients, also taken off the Peruvian coast. 






